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Dark Horses: Unveiling the High-Growth Contenders in U.S. Manufacturing 
 
The atmosphere around American manufacturing is charged with energy. Whether out of a sense of 
optimism or urgency, policymakers and economic development practitioners are lauding the vitality of a 
sector that for decades had been dropping in potency and perception. However, a recent rise in 
manufacturing employment has given reason for hope, as has a subtle shift in the sourcing strategies of 
U.S. businesses to re-open plants on American soil. 
However, most of the attention has been paid to stimulating industry segments with the aspirational 
label “advanced manufacturing” because of their presumed link to innovation or to bending the ear of 
Fortune 500 CEOs about their responsibility to create jobs in the U.S because of their presumed 
importance to economic growth. Largely ignored in the conversation has been the role of the U.S. 
manufacturing businesses that have continued to grow (and grow rapidly) despite the secular decline. 
Such high-growth businesses have been overlooked in favor of policies targeting and incenting high-tech 
companies and “start-ups” despite shallow support for the scale and durability of employment gains in 
these quarters. At a time when the civilian labor force participation rate is dropping and the “jobless 
recovery” from the Great Recession persists, the quality jobs that manufacturing has historically 
provided are desperately needed. 
This study investigated the profile of manufacturing businesses in the U.S. that have grown rapidly over 
the period 1997-2010 and described the magnitude and distribution of their contribution to net 
employment gains in the sector and the economy during that time. The study identified the presence of 
these “high-growth” manufacturing businesses in every industry group and every state and finds that 
they create a disproportionate share of the new jobs in the U.S. These businesses represent the dark 
horses of U.S. manufacturing that have been running the course without acclaim but are sustaining 
important pockets of manufacturing employment and know-how from which the nation hopes to 
rebuild its factories.  
The primary data for this study is the Reference USA directory of U.S. business establishments created 
and maintained by the private vendor InfoGroup. The study drew its sample from the business 
establishments in the Reference USA time series that are classified as manufacturing based on the North 
American Industry Classification System (NAICS 31-33). Only businesses that survive through the most 
recent year of available data, 2012, were included. Employment growth was measured for each business 
in 5-year, overlapping intervals from 1997-2010. High-growth was defined as the top 10% of businesses 
in terms of relative and absolute employment growth during the measurement intervals. The profile of 
high-growth businesses was compared to the larger sample in terms of industry affiliation, age, size, and 
location. To judge the economic importance of high-growth manufacturing businesses, their 
employment growth contribution and labor productivity were also measured and analyzed by business 
demographics. 
This paper is divided into five sections. First is a background section that presents the manufacturing 
sector as one worthy of public sector support in order to promote the creation of quality jobs and the 
preservation of innovation resources for the U.S. economy. Second is a review of the literature on the 
role of high-growth enterprises in job creation. Third is the methodology for this study. Fourth are the 
results of the analysis of U.S. high-growth manufacturing businesses, followed by a secondary analysis of 
the profile of high-growth manufacturing in the State of North Carolina. Finally, the paper concludes 
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with a discussion of the results, their connection to prior findings, and implications for economic 
development practice, as well as limitations of the study and areas for further research.  
Prelude: Defining “Manufacturing” 
Manufacturing businesses are defined in this paper based on the classification provided by the NAICS. 
This is done to facilitate the analysis of large sets of business establishment data and make comparisons 
to other sources of aggregate data on the sector and the economy.  NAICS classifications are derived 
from the business establishment’s primary business activity, which is identified based on the share of 
production costs or (as a proxy) the share of revenue. However, manufacturing is a process and one that 
can be performed multiple times throughout the fabrication of an integrated product from its raw 
materials to its component parts to its final assembly. Depending on the level of aggregation, business 
establishments at different stages of manufacturing can have their primary activity classified under the 
same NAICS code, although they require different materials, technologies, and skills. I have attempted in 
this paper to present manufacturing at a level of disaggregation that still provides for drawing 
reasonable comparisons across groups of businesses, which is most often the level of the industry group 
(4-digit NAICS). However, readers should recognize that significant diversity within manufacturing 
necessarily remains hidden in the process of analyzing an entire sector. 
The Case for U.S. Manufacturing 
An imperative to reinvigorate the U.S. manufacturing enterprise is taking root in public discourse and 
policy-making. The two main drivers of renewed focus on the fate of U.S. manufacturing are jobs and 
innovation. These motivators are clear in the language and action of federal government officials. In 
2011, the U.S. Senate and U.S. House of Representatives convened multiple hearings on the topic of 
igniting U.S. manufacturing. Members of Congress from both sides of the aisle shared the same 
sentiments of retaining manufacturing jobs to preserve the American middle class and to promote 
innovation through the U.S. economy. (“The Future of American Manufacturing” 2011; “Made in 
America” 2011). 
Meanwhile, President Barack Obama has launched a National Network of Manufacturing Innovation 
(NNMI) that brings clusters of universities and businesses together to commercialize new technologies 
and create good-paying jobs around the development, design and fabrication of new products (“From 
Discovery to Scale-up: About the National Network for Manufacturing Innovation”). Companion bills 
introduced in the House (H.R. 2996) and Senate (S. 1468) with sponsorship from Republicans and 
Democrats would leverage the President’s NNMI with funding for the Department of Commerce to scale 
up additional manufacturing innovation hubs around the country (Minter 2014). 
An urgency to shore up the manufacturing sector is being felt at the state and local level, as well, 
illustrated by the case of North Carolina. In 2011, the North Carolina State Industrial Extension Service 
and the Catawba County Economic Development Corporation launched Manufactured in North Carolina, 
an online directory of more than 1000 manufacturing companies based in the state used to market their 
services as suppliers to other businesses around the nation and the globe. At a regional level, the 
Research Triangle Regional Partnership is orchestrating and catalyzing a research and manufacturing 
cluster around clean technology for more efficient energy, water and transportation usage. 
Furthermore, facilitating “traditional and next generation manufacturing” in the state was the focus of 
the 2013 forum organized by the Institute for Emerging Issues (http://iei.ncsu.edu/emerging-
issues/manufacturing-works/emerging-issues-forum/). 
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With this backdrop, I will lay out a justification for the rhetoric and reforms to stimulate job creation and 
innovation in U.S. manufacturing. 
The Jobs Imperative for Manufacturing 
The U.S. economy is struggling to create enough jobs for Americans. As of January 2014, national 
unemployment rate was at 6.6%, the lowest in six years. However, a significant driver in this 
improvement is the decline of the civilian labor force participate rate, which hit 63% and has been 
sliding steadily since the end of the Great Recession, according to the Bureau of Labor Statistics. The 
state of North Carolina illustrates this well. Unemployment dropped by 2.1 percentage points over the 
course of 2013 to 6.7% in January 2014; however, more than half (57%) of that decline was due to North 
Carolinians leaving the labor force. Labor force participation in North Carolina is at its lowest level since 
1976 (“Mixed Messages In First Jobs Report Of 2014” 2014). With so many discouraged workers, the 
improved unemployment figures provide little reassurance. Therefore, public policymakers and 
economic developers are searching for responses that can create jobs of sufficient quantity and quality 
to return people to the labor market and back into the ranks of the employed. 
The manufacturing sector and the jobs associated with it are an important anchor of the economy. For 
instance, in 2012 North Carolina’s manufacturing sector claimed 10,301 businesses (4% of all private 
establishments in the state), employed more than 439,000 North Carolinians (14% of all private sector 
employment), and paid $23.3 billion in compensation (17% of all private sector compensation), 
according to the Bureau of Labor Statistics’ (BLS) Quarterly Census of Employment and Wages (QCEW). 
These indicators reflect the disproportionate impact that manufacturing has in terms of employment 
and wages. 
In economic base theory, manufacturing and other “tradable” sectors are considered the drivers of 
regional growth because they generate external demand for locally made products and then circulate 
that money within the community through demand for “nontradable” goods and services. The recycling 
of this export-generated income creates a “multiplier” effect for local employment and income (Malizia 
and Feser 1999). The size of this multiplier effect is mediated by how much the supply chain for tradable 
sectors is localized, the compensation of the jobs in the tradable sector, the propensity for residents to 
spend locally, the labor intensity of the nontradable sectors, and the extent to which increases in 
demand in the tradable sectors crowd out employment in nontradable sectors (Moretti 2010). Moretti 
estimates that each new manufacturing job in U.S. cities from 1980-1990 created an additional 0.7-1.9 
jobs in the nontradable sectors, as well as another 0.26 jobs elsewhere in the tradable sector. 
In addition to the multiplier effect on the number of jobs in a regional economy, a distributional quality 
of manufacturing jobs is that they provide employment opportunities at lower levels of educational 
attainment. In 2012, an estimate of 81% of all manufacturing jobs were held by workers with less than a 
4-year college degree, and 51% were held by those with a high school education (Exhibit 1). This is 
compared to the overall private sector estimates of 65% and 34%, respectively. 
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Exhibit 1. Share of Jobs by Educational Attainment in 2012 
 
Manufacturing National 
 
Share of Jobs Cum. Share Share of Jobs Cum. Share 
Less than high school diploma 15% 15% 9% 9% 
High school diploma or equivalent 36% 51% 25% 34% 
Some college, no degree 22% 73% 22% 56% 
Associate's degree 8% 81% 9% 65% 
Bachelor's degree 14% 95% 22% 87% 
Master's degree 4% 99% 9% 96% 
Doctoral or professional degree 1% 100% 4% 100% 
 
Source: Author’s Analysis of BLS 2012 Educational Attainment by Detailed Occupation matrix and the 
2012 Employment by Detailed Occupation matrix for the Manufacturing sector (NAICS 31-33). 
 
Access to employment at lower levels of education is critical to the Americans in this cohort who are 
struggling to climb out of the recent recession. In 2013, unemployment for those with some college 
education but no degree was 7% compared to the national average of 6.1% for all workers and 4% for 
those with a bachelor’s degree (Exhibit 2). Meanwhile, earnings for those with some college were 12% 
lower than the national average and 34% lower than the average for bachelor’s degree holders. The 
metrics are even worse for workers with a high school education or less. 
Exhibit 2. U.S. Average Earnings and Unemployment Rates by Educational Attainment, 2013 
 
Source: Bureau of Labor Statistics, Current Population Survey; March 24, 2014 
 
Manufacturing offers a pay premium, on average, to workers at every level of education. Measured over 
the course of 2011 and 2012, this pay premium in the state of North Carolina has been 19-22% for those 
with less than a high school education, 22-27% for those with a high school degree or equivalent, and 
22-30% for those with some college (Exhibit 3). 
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Exhibit 3. North Carolina: Manufacturing Workers Earnings Premium over Average Worker 
 
Source: Author’s Analysis of BLS Quarterly Workforce Indicators for Average Hourly Earnings 
 
However, the impact of the manufacturing multiplier and its distributional benefits may be increasingly 
muted as the nation struggles to retain, much less add, manufacturing jobs. Since the peak of 1979, 
when the U.S. had more than 19.5 million manufacturing workers, to the end of 2012, the total 
manufacturing workforce in the economy has declined 39% to less than 12 million, according to QCEW 
data. For North Carolina, the manufacturing workforce dropped 46% between 1990 and 2012 alone. 
And the picture does not look bright going forward. The BLS Employment Projections program forecasts 
that 15 of the 19 industries with the fastest declines in employment and 11 of 20 industries with the 
largest declines in employment by 2022 will be from the manufacturing sector. 
One might argue that the historical and forecast decline in manufacturing employment is not an entirely 
negative trend because it reflects increases in labor productivity. Indeed, using employment data from 
the BLS and value added data from the Bureau of Economic Analysis, Spence and Hlatshwayo (2011) 
found that between 1998 and 2008, the U.S. manufacturing sector shed thousands of jobs but made 
gains in value added of an average of 8-28% depending on subsector, leading to much higher value-
added per employee. Value added can be increased by improvement in productivity, or the outsourcing 
of lower value-added segments. Spence and Hlatshwayo point to off-shoring of the lower value-added 
parts of manufacturing as the primary driver of the trend in that sector. The shift in manufacturing 
business strategy to global outsourcing has weakened the role of manufacturing in the lives of 
Americans. However, global outsourcing has come up against another imperative behind the resurgence 
of interest in manufacturing on U.S. soil: innovation. 
The Innovation Imperative for Manufacturing 
Underlying the concept of global value chains is the notion that firms make decisions about retaining or 
outsourcing functions to their supply chain based on transaction cost economics and a desire to focus on 
core competencies.  Conventional wisdom has come to believe that manufacturing is the least value-
added function in global production systems because it captures a very small portion of the total 
product value of some of the most recognizable brands, as illustrated by the Apple iPhone. Components 
of the iPhone 3G were made in 4 countries—the U.S., Germany, Japan, Korea—and the final product 
assembled in China. At time of final shipment, only 3.6% of the total manufactured cost ($179) came 
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from China. The majority of the value added came from component manufacturers in Japan (33.9%), 
followed by Germany (16.8%), Korea (12.8%), the U.S. (6%), and then a variety of other suppliers. Apple 
then made a 60%+ profit margin on the sale price of the phone, which accounts for their value added in 
research, design and branding and marketing (Xing and Detert, 2010). 
In value chain analysis, business models like those of Apple appear to generate the most value at the 
“head” (research and design) and “tail” (branding and marketing) of the chain, while the least value is 
added in the standardized processes of manufacturing (the bottom of the U-shaped value curve). A firm 
sees the opportunity to create value by outsourcing production of standard components and 
redeploying those resources to core functions inside the firm. However, if a component is closely 
integrated with other customized or nonstandard elements, there will be more transaction-specific 
investments in manufacturing that will raise the costs of outsourcing. Thus, the economics suggest that 
integrated products will tend to remain in-house (Gereffi, Humphrey and Sturgeon 2005). 
The other argument for outsourcing is that by freeing resources to focus on core activities, like R&D, the 
outsourcing firm can boost its innovation capability and develop products faster. In addition, 
outsourcing can open up opportunities for new product development and for acquiring knowledge and 
capabilities from inter-firm linkages established through the outsourcing relationship. Indeed, Gereffi, 
Humphrey and Sturgeon (2005) suggest that while tightly integrated product systems should be 
produced in an integrated setting it might be desirable to establish partnerships with other firms to take 
advantage of economies of scale they might have, but also to leverage the learning of these other firms 
and focus on core competencies of your firm. For instance, while the iPhone may be a highly integrated 
product, the manufacturing of components to the iPhone is dispersed across four countries where 
companies have developed a unique technological advantage. In fact, some of these component 
manufacturers create a significant share of the value add. 
But organizational fragmentation and the loss of some critical internal skills weaken a firm’s capacity to 
learn from these relationships, note re and Berggren (2008). One must reconsider the value of core 
competencies in the absence of the “non-core” competencies that support them. The value of core 
competencies should be defined jointly, as a system, with the supporting competencies on which they 
are dependent. Furthermore, a non-core competency today could become a core competency 
tomorrow based on technological and market shifts. 
Dankbaar (2007) notes that certain types of knowledge are “sticky” to their geography and that the 
increasing distances inherent in global outsourcing result in the loss of knowledge for the outsourcing 
firm. The advent of technologies like rapid prototyping and 3D digital visualization of products and the 
assembly process have bridged some of the communication gap between product development and 
manufacturing. But there are still challenges in translating design specifications to finished product that 
requires close interactions between designers and engineers. Dankbaar asserts that the different types 
of knowledge that must be combined to create successful products will converge on the location with 
the “stickiest” knowledge, and that is usually the manufacturing site. 
Pisano and Shih (2012) point to a broader phenomenon they label the erosion of the U.S. “industrial 
commons.” Underpinning many of the products for which U.S. firms have off-shored manufacturing is a 
web of technical know-how, operations capabilities and specialized skills embodied in the workforce, 
competitors, suppliers, and universities. This web links multiple companies in multiple industries and 
allows for discovering and bringing new process and product innovations to market, they argue. With 
each of the products for which U.S. firms choose to off-shore manufacturing—like televisions—they 
relinquish their connection to a core capability—like etching—that will spawn new innovations in a 
8 
 
platform technology—like semiconductor chips used in smartphones.  Pisano and Shih cite examples of 
this process happening in “fabless” chips, compact fluorescent lighting, LCD monitors, and lithium ion 
batteries, to name a few products for which core technologies have been sacrificed through 
outsourcing. 
The choice to off-shore—specifically, geographically separating manufacturing from design—erodes a 
piece of the know-how that was circulating through the industrial commons in the U.S., making it more 
difficult for other firms to innovate, but easier to take the short-cut of reducing costs through more 
outsourcing. The tragedy of the industrial commons is that the accumulation of such seemingly positive 
net present value decisions by individual U.S. businesses—without a compelling intervention from the 
public sector to counter it—hurts their long-term innovation potential. It also accelerates learning 
opportunities for suppliers that can one day become direct competitors to U.S. business (Pisano and 
Shih 2012). 
Fortunately, as described at the beginning of this section, the nexus of job creation and innovation 
imperatives are showing signs of motivating a shift in the public dialogue around U.S. manufacturing 
strategy. The private sector is shifting, as well. Recent decisions by GE, Ford and Whirlpool and even 
Apple to open U.S. manufacturing plants have grabbed headlines (Northam 2014; Burrows 2013; 
Spindell 2013). Many smaller players are also making the choice to re-shore manufacturing functions 
they once shipped overseas having recognized increased transportation costs, energy costs, delivery 
delays, quality issues, and even rising wages in those cheap labor locales (Barrett 2014). 
While creating jobs for American workers is not driving these business decisions, the innovation 
imperative is embedded in these companies’ strategies to reorganize production systems to reduce cost 
and maintain or elevate quality. If innovation by these companies was truly not suffering or was even 
enhanced from the outsourcing of manufacturing functions, then the gains from re-shoring would not 
be as valuable. So, while moves by Fortune 500 companies to re-shore manufacturing garner the 
publicity, another set of actors is actually supporting a domestic manufacturing workforce under the 
radar. These are high-growth firms, for which there is a research tradition worth unpacking. 
The Role of High-Growth Firms in Job Creation 
Writing at a time not unlike our own when the United States was still emerging from the 1990-1991 
recession, David Birch and James Medoff discussed the potential of “gazelles” to help fill the “Great 
American Job Shortage” (Birch and Medoff 1994). Gazelles were defined as firms that started with at 
least $100,000 in sales and experienced a minimum of 20% sales growth per year over the study 
interval. Birch and Medoff credit these fast-growing companies with creating approximately 60% of all 
new jobs in the economy during the 1988-1992 period though they only accounted for 4% of ongoing 
businesses. They describe this group of firms as not fitting any particular mold: they are generally 
smaller (average of 61 employees), they cover all industries, and they are volatile. These seminal 
findings by Birch and his collaborators touched off research across various periods and geographies into 
the phenomenon of what has been more generically described as “high-growth firms.” 
Since the coining of the term gazelles, high-growth firms have been defined in various ways. 
Fundamentally, there are four key parameters that constitute a definition of high-growth: growth 
indicator, measure of growth, interval of measurement, and process of growth (Delmar, Davidsson, and 
Gartner 2003): 
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1. Growth indicator: Employment, sales, productivity, and value-added have all been applied as 
indicators of growth. The most commonly used are employment and sales due in part to greater 
data availability for the firm populations being studied. Sales has been favored by some because it 
tends to precede growth in other indicators and is a performance metric that the firm itself is 
directly focused on growing. However, there are sectors  and periods of firm growth in which 
employment and assets must be accumulated before achieving the sales. While this favors an 
employment measure of growth, changes in production systems to increase productivity (e.g. 
automation or outsourcing) may boost growth in sales or assets without affecting (or actually 
reducing) employment. These indicators are imperfect. But, in a survey of 30 studies of high-growth 
firms, Daunfeldt, Orth and Rudholm (2013) updated work done by Henrekson and Jacobsson (2010) 
and found that employment and sales were the only two growth indicators used. Five studies relied 
just on sales as the growth indicator, 22 relied on employment, and three used both employment 
and sales. 
2. Measure of growth: Absolute growth, relative growth, and composite measures of both have been 
used. Relative growth measures have the advantage of normalizing for firm size but introduce a bias 
in favor of firms with a smaller starting base, while absolute measures are biased toward larger 
firms. Daunfeldt, Orth and Rudholm (2013) found that 1 study in their survey used just an absolute 
measure, 8 used just a relative measure, 11 used both independently, and 10 used a composite 
measure. 
3. Interval of measurement: Studies have employed three-, four-, five-, and seven-year intervals in 
which to measure firm growth (Daunfeldt, Orth and Rudholm 2013). Taking an annual average can 
control for variations in the interval length when comparing results across studies. However, the 
interval affects the observed magnitude and regularity of firm growth, as growth is highly 
dependent on the choice of interval beginning and ending. This has been addressed by some 
researchers though multi-period assessments of growth. However, determining growth based on 
two observations smoothens out the path the firm traveled to achieve that growth, which itself is a 
relevant dimension of growth, and a weakness of the research to date. 
4. Process of growth: The process can be organic (internal), acquired (external), or a combination of 
both (total growth). Organic growth is more commonly attributed to net job creation than acquired 
growth. However, as industries mature, a natural process of consolidation in the number of firms 
has been observed, so that acquired growth becomes a more important component of a firm’s total 
growth (Klepper and Simons 2005). This growth pattern has been argued to be important for 
reallocating resources to the most productive uses and is, therefore, vital to productivity growth in 
an economy. However, industry consolidation can also result in oligopolistic markets that slow down 
product or process innovation and competition. Thus organic and acquired growth are each 
variables worthy of independent study. In their survey, Daunfeldt, Orth and Rudholm (2013) found 
that two studies evaluated organic growth alone, 27 studies evaluated total growth, and two studies 
evaluated total growth and one or both of its components. 
In addition to these fundamental parameters, the researcher must choose among a few other 
dimensions of the organizational growth phenomenon to fully specify the focus of a study: 
 Unit of analysis: To this point I have referred to high-growth “firms." However, the 
organizational unit studied could be the business establishment (i.e. a single place of work). The 
firm is one or more business establishments with common ownership. 
 Population: The population is defined by the status of the unit of analysis (the “firm”) as either 
ongoing, newly established during the study period, or both ongoing or newly established, as 
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well as demographics of industry, geography, age, size, or ownership structure (Delmar, 
Davidsson, and Gartner 2003; Henrekson and Johansson 2010). 
 Period of analysis: In addition to the choice of measurement interval, the study’s historical 
period with respect to the macroeconomic business cycle effects the level of consumer demand, 
growth capital availability, business churn (births and deaths), and acquisition activity. Such 
indicators can shift within a matter of a year or two, as exhibited by the dramatic decline of the 
U.S. economy during the Great Recession. A high-growth study covering the period from 2005-
2007 would be assessing a dramatically different world from a study covering 2007-2009. 
Consequently, it is difficult to compare findings across studies of very different periods of 
analysis. 
 Threshold of “high-growth”: High-growth firms are distinguished from the study population for 
either being among above a percentile growth threshold for the population or for achieving a 
particular level or rate of growth (total or annualized). A percentile threshold can control for 
some of the macroeconomic variability that disrupts growth patterns across time periods. 
Henrekson and Johansson (2010) found in their survey that studies employed “high-growth” 
percentile thresholds of the top 5% or top 10% of investigated population, as well as set growth 
thresholds ranging from 20% average annual growth to 100% total growth over the interval. 
 Economic output variable: Employment contribution is the predominant output variable for 
determining the economic impact of high-growth firms. Daunfeldt, Orth and Rudholm (2013) 
found that 29 of 30 studies focused on employment as their primary output variable. Three 
studies included additional output variables, such as sales (revenue), wages, or productivitiy, 
while one study considered sales as the sole output. 
Various combinations of the parameters above have led to heterogeneity of high-growth firm definitions 
in the literature that has complicated the comparison of findings across studies. Nevertheless, the 
general pattern of outcomes has been surprisingly consistent, which supports the robustness of the 
high-growth firm concept (Henrekson and Johansson 2010): 
 A few high-growth firms create a disproportionately large share of net new jobs (if not all or 
more than all of net new jobs in recessionary periods). 
 These high-growth firms tend to be younger on average than other firms. 
 Firm size is not a significant determinant of high growth, as smaller firms tend to be over-
represented in relative-growth cohorts, but larger firms still create a bulk of net new jobs in 
absolute terms. 
 High-growth firms are present in all industries and, if anything, are more common in the service 
sectors than the high-tech sectors. 
A few recent studies are of particular relevance to this paper on high-growth U.S. manufacturing 
businesses for their coverage of the U.S. economy, North Carolina economy, recent periods of analysis, 
and robust definitions of high-growth and forms of output variables. Foremost, Acs, Parsons and Tracy 
(2008) studied high-growth firms in the U.S. during the period 1994-2006 using the American Corporate 
Statistical Library compiled from public and private data sources by the Corporate Research Board. They 
defined “high impact” as doubling sales in a four-year period and having an employment growth 
quantifier (product of absolute and percent change in employment) of 2 or more. In a 2011 update to 
the original study, Tracy used the same data and methodologies to add the additional interval of 2004-
2008. 
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Comparing across the full period of analysis, Tracy reported that there are roughly 350,000 such high-
impact companies in the U.S. (6.3% of all companies) and that these companies created 10.7million jobs 
on average in each four-year study period from 1994-2008 compared to an average loss of 4.1 milion 
jobs by the economy. On average, the high-impact firms ranged in age from 17-35 years based on firm 
size category and were 5-16 years younger than their peers in the same category. They found high-
impact firms were relatively evenly distributed across all sectors of the economy, but that 
manufacturing maintains a slightly higher proportion of high-impact companies across all periods of 
analysis. They also found that the Northeast Region of the U.S. produced a disproportionately large 
share of the jobs by high-impact companies. High-impact companies were found to be more productive 
in terms of sales per employee than non-high impact companies in a majority of instances.  
Daunfeldt, Orth and Rudholm (2013) conducted a study of high-growth Swedish limited companies in 
business at some point between 1997 and 2010. Using three-, five- and seven-year intervals, they 
identified the top 1% of ongoing firms during those periods by total growth in employment, sales, value-
added, and productivity (value-added per employee) and measured their contribution to each of these 
as output variables, as well. (They tested top 3%, 5% and 10% growth thresholds and found qualitatively 
similar results.) Growth was assessed by absolute and relative measures for all four indicators, as well as 
by a composite (absolute x relative) measure for employment. Thus, 27 unique definitions of high-
growth were created from this matrix of parameters. They found a mean firm size of 7.1-119.2 for 
relative definitions and 29.7-618.4 for absolute definitions. In terms of firm age, they found a mean of 
14-24.2 years across all the high-growth definitions. They found a low correlation between employment 
high-growth firms and productivity high-growth firms. While employment high-growth firms contributed 
more than 100% of net new jobs in the economy, productivity high-growth firms made negative 
contributions to employment. On the other hand, employment high-growth firms detracted from 
productivity while high-growth firms from all other definitions made a positive contribution to 
productivity. Furthermore, those defined by a relative measure had very low probabilities (less than 5%) 
of being a high-growth firm by any definition in a later period. Meanwhile, absolute high-growth firms 
had a much higher chance (38%) of persisting as a high-growth firm.  
Finally, the North Carolina Department of Commerce’s Division of Policy, Research and Strategic 
Planning endeavored to begin studying the profile of high-growth manufacturing firms within the state 
in 2011. They compiled Quarterly Census of Employment and Wages (QCEW) data from the state’s 
Employment Security Commission for firms that survived the entire study period of 2008-2010 and had 
absolute growth greater than zero. Selecting from this population for the top 5% of firms by absolute, 
relative and composite (absolute x relative) employment growth, they identified approximately 2,200 
high-growth firms using each of the three measures. The firms covered all sectors. Manufacturing was 
among the top 4 sectors for share of high-growth firms under the absolute and composite measures, but 
not the relative measure. Of the absolute high-growth cohort, 62% of firms were in the range of 51-500 
employees and only 21% were in the 0-50 range, compared to 92% for the population of all firms that 
grew. The composite high-growth cohort had greater balance in firm size distribution with 39% in the 0-
50 employees range and 46% in the 51-500 range. The relative high-growth cohort had an identical 
distribution by firm size to the population (NC Dept. of Commerce 2011a). Using a different definition of 
high-growth based on top 10% by composite measure, they identified  4,469 high-growth firms during 
the 2008-2010 study period. These firms were found in nearly every county of the state, but clustered in 
the Charlotte Regional Partnership (20%), Research Triangle Regional Partnership (18%), and Piedmont 
Triad Partnership (17%) economic development regions (NC Dept. of Commerce 2011b). 
The findings from these studies and others will inform the interpretation of results in this paper. I now 
turn to the specific research questions and methods of this study. 
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Methodology 
Research Questions 
This study will ask and respond to the following questions about the nature of employment growth in 
U.S. manufacturing businesses: 
1. Who have been the high-growth businesses in U.S. manufacturing in terms of industry, age, size, 
and location? 
2. What is the employment contribution of high-growth manufacturing businesses to the sector 
and the economy as a whole? How does this contribution vary across industry, age, size, and 
location? 
3. Which industries and locations are outperforming in their employment contribution by high-
growth manufacturing businesses relative to their share of the pool of high-growth 
manufacturing businesses? 
4. Are high-growth manufacturing businesses more efficient than their industry peers in terms of 
labor productivity (sales per employee)? 
5. What is the correlation of labor productivity growth to employment growth among high-growth 
manufacturing businesses by industry? 
For each question, I will compare and contrast the findings when “high growth” is defined by a relative 
measure versus an absolute measure. As a secondary analysis, I will describe the subset of high-growth 
manufacturing businesses in North Carolina and their impact on the state economy. Following is a 
detailed description of the data set, period of analysis, and the definitions of high growth used for this 
study. 
The Data 
This study uses the ReferenceUSA Business directory, compiled by InfoGroup, as its source of data on 
public and private manufacturing business establishments across the United States. The business 
dataset includes approximately 24 million active U.S. businesses. InfoGroup compiles the business data 
starting with the Yellow Pages and then collects other data on company size, ownership, and financials 
from publicly available sources. This data is then verified and supplemented through a telephone call to 
the business by one of 700 database specialists. For private companies and to get establishment-specific 
data, InfoGroup also relies on a proprietary algorithm to model employment size and sales volume 
based on available data about the company and its industry’s performance metrics and trends. This 
model is used to check or supplement the business’ reported employment and sales. InfoGroup reports 
a 96% fill rate for employment and 82% fill rate for sales volume across all the business records in its 
2012 ReferenceUSA data file, the most recent (InfoGroup 2012). The employment size data recorded by 
InfoGroup has been independently audited and found to be 78% accurate, which makes it the leader in 
employment accuracy compared to competing business data sources (InfoGroup 2012). The business 
address was also found to be accurate 91.7% of the time, which provides confidence in the reliability of 
the location analysis (for more, see the note on InfoGroup’s quality assessment in Appendix A).  
Period of Analysis 
This study had access to all ReferenceUSA business records from 1997-2012 via a partnership with the 
UNC Kenan Institute for Private Enterprise.  The time series provided for 12 rolling five-year observation 
periods and, thus, 12 cohorts of high-growth manufacturing businesses. Unfortunately, irregularities in 
employment size data for business records in the 2011 file required dropping the 2007-2011 and 2008-
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2012 cohorts from the analysis. Thus, the final study includes 10 five-year observation periods from 
1997-2010. 
The period of 1997-2010 in the U.S. economy was one of mild GDP growth punctuated by two 
recessions: the dot.com bubble bursting (March-November 2001) and the financial crisis and 
subsequent Great Recesssion (December 2007-June 2009). Civilian unemployment hovered in the range 
of 5% for much of the period until the Great Recession, when it reached 10%. Meanwhile, 
manufacturing production was barely expanding. Based on the Institute of Supply Management 
Manufacturing PMI Composite Index, 52 of the 192 months (27%) during that span were periods of 
decline for manufacturing. The number of manufacturing establishments in the country declined 
steadily at roughly 1-2% per year, according to the Bureau of Labor Statistics Quarterly Census of 
Employment and Wages. Employment experienced more dramatic declines, including an 11.7% annual 
drop in 2009. However, the sector began to show signs of life in 2011 and 2012 with employment rising 
1.9% and 1.7%, respectively. Real output by the end of 2012 was approximately 15% higher than at the 
start of 1997. In addition, capacity utilization (or the amount of potential sustainable maximum output 
that is realized) at U.S. manufacturing plants has rebounded from 64% at the trough in 2009 back up to 
77% by the end of 2012, according the Federal Reserve Board. 
Overall, the 1997-2010 study period is relevant to economic development policy not only for its 
immediacy, but also because it captures the patterns for U.S. manufacturing across two recessions and 
ends (unfortunately, due to the availability of reliable data) at the cusp of a rare period of recent 
employment growth that turns the tide of many years of sectoral decline. While this study is limited by 
its retrospective nature, the relatively long span of time that it covers can provide greater insights on 
trends that may signal what the future holds for U.S. manufacturing.  
Definition of High Growth 
The following parameters lay out the definition of “high-growth” applied in this study. 
Growth indicator: Given the focus of this paper on employment in manufacturing, I will define high-
growth based on employment growth. 
Measures of growth: Average annual relative growth rate and average annual absolute growth rate. 
Relative growth and absolute growth lead to the identification of two very different groups of 
businesses, with the former biased towards smaller, less mature businesses and the latter biased 
towards larger, more mature businesses. However, these two growth profiles are important to 
understand from a policy perspective because businesses growing quickly relative to their size give the 
manufacturing sector dynamism, while businesses growing quickly by absolute numbers provide 
broader and more stable employment. A regional economy hoping to foster a manufacturing base 
should have a mix of smaller businesses in the launch phase and larger businesses that have achieved 
scale. Furthermore, taking the average annual rate, as opposed to the total growth, controls for the 
length of the growth phase. 
Interval of measurement: Rolling, five-year observation periods starting with 1997-2001 and continuing 
(i.e. 1998-2002, 1999-2003, etc.) to 2006-2010.  This approach controls somewhat for the arbitrariness 
of the observation start and end date since it establishes a growth threshold relative to the 
macroeconomic conditions at the time. It also allows for the calculation of growth across overlapping 
periods, which ensures that a business establishment’s growth phase will not be neglected because it 
did not align with the author’s chosen study period. The five-year period was chosen because it favors 
more sustained growth patterns than a three-year period. Overall manufacturing is a mature and 
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capital-intensive sector of the U.S. economy where employment growth is more drawn out. However, 
the analysis allowed for businesses with at least three years of data to be considered in the high-growth 
analysis for that five-year cohort. Thus, the interval really encompasses 3- to 5-year observation periods. 
Process of Growth: Total growth. While organic growth is the primary process of interest, it cannot be 
directly observed in the ReferenceUSA data. However, based on the chosen unit of analysis—the 
business establishment—the study will be predominantly covering an organic growth process, as 
described below. 
Unit of analysis: Business establishments. A business establishment is a place of work, while a firm is an 
ownership structure across multiple places of work. The advantage of focusing on business 
establishments is that they represent the footprint of a firm’s growth pattern. A given business 
establishment grows locally and organically (i.e. a single establishment may acquire other 
establishments, but one or more of those places of work are likely to continue operations rather than 
consolidate all employees to the acquirer’s location.)1 Meanwhile, using the firm as unit of analysis 
captures growth across the entire organization, but this includes growth through acquisitions of 
establishments in different places of work—not net job creation—without direct visibility to that 
footprint. Since economic development is practiced at the regional level, gains in local employment are 
achieved only if a business chooses to relocate its operations to the jurisdiction, or if it grows 
organically. While the former is the source of much strategic planning and incentive spending, organic 
growth is the true prize and leads to net positive gains across the economy rather than chasing a limited 
pool of jobs from one region to the next. Thus, the business establishment is the key unit of interest to 
economic developers.  
Population: Ongoing businesses (including those established during the study period) classified as 
manufacturing by primary NAICS code (31-33) that survived through the most recent observation year of 
ReferenceUSA data (2012). While the exit of businesses from the dataset is presumed to mean they 
have ceased to exist—the dataset does not offer an explanation—the intent of this study is to identify 
businesses that experience high growth and then persist beyond that period. Otherwise, the results will 
be contaminated with businesses that may have had a significant economic role in one period, but have 
gone out of operation, erasing the prior contribution. Therefore, businesses that do not survive will be 
excluded from the analysis. 
Throughout the entire 1997-2012 period of available data from ReferenceUSA, there were 1,191,933 
unique manufacturing business establishments recorded in the database. Of that number, 440,673 
survived through the final observation year of 2012 and became the subset of business establishments 
on which this study focused. This is an average survival rate of 37% over a 16-year period. The BLS has 
found a consistent trajectory of establishment survival rates regardless of birth year. Approximately 26% 
of establishments survive through year 16, according to the BLS Business Employment Dynamics 
statistics. Given that not all establishments in the ReferenceUSA data set were born at the beginning of 
the time series, with many born in later years, a greater percentage of the establishments would survive 
through the end of the time series, pushing the average up. So, a 37% survival rate seems realistic. 
Threshold for “high-growth”: The threshold will be the top 10% of businesses (or the 90th percentile) in 
terms of either relative or absolute employment growth rate for the manufacturing sector as a whole. A 
                                                             
1
 The acquisition of one business by another does not remove the original business record from the ReferenceUSA 
dataset. Rather, the acquired company and its establishments are given a subsidiary number to identify their 
parent company. 
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percentile threshold defined at the sector level has the advantage of controlling for external factors that 
might depress or elevate growth for a given business. This is particularly important in the case of 
manufacturing, which is a capital-intensive enterprise not prone to rapid growth and one that has 
experienced sectoral decline in the United States in recent decades. Thus, a manufacturing business that 
is growing a lot relative to its other manufacturing competitors may still be low-growth relative to other 
sectors. As mentioned above, there are important public policy objectives for wanting to support growth 
of U.S. manufacturing, so it is counterproductive to mask the growth of manufacturing businesses 
behind an economy-wide definition of high growth. While other studies discussed above have the 
focused on the top 5% or top 1% of businesses, the top 10% should be a wide enough band to capture 
growth businesses across the diversity of industries in the manufacturing sector that have different 
growth characteristics. 
The outcome from this definition is two profiles of existing manufacturing business establishments that 
have experienced an episode of sector-specific, high relative or absolute employment growth by 
observation period cohort. 
The Role of Sales and Labor Productivity 
While the focus of my growth definition is employment, sales are an important measure of a business’ 
commercial success and ultimate ability to hire workers, pay decent wages, contribute to the tax base of 
the local jurisdiction, and invest in R&D and capital projects. All of these outcomes are desirable for 
sustained economic development. Although a bottom-line measure of profits, net income or value 
added would be the more telling metric, this information is not readily available at the establishment 
level for private businesses and difficult to compile across a national dataset for publicly-traded 
businesses. Furthermore, in a seminal survey on the financial measures that drive economic decision-
making by CFOs at public and private firms, Graham, Harvey and Rajgopal (2005) find that revenues are 
the second most important measure after earnings that firms report to outside constituents, such as 
shareholders and creditors. So top-line revenue can serve as a reasonable determinant of a business’ 
health and, therefore, how it manages its resources, including its employees. 
In particular, sales per employee—as a proxy for labor productivity—informs us about the overall 
efficiency of an business. Growth in labor productivity (i.e. more sales per employee) indicates that an 
operation is creating more revenue with relatively fewer resources.  If employment growth is leading to 
declines in labor productivity, then the organization is becoming less efficient and will soon be out of 
business. While jobs may be an economic developer’s passion, the business owner and manager is 
driven by increasing the value to the company of each new hire. To assess the efficiency of high-growth 
manufacturing businesses, I will compare labor productivity growth to employment growth.  
Data Transformations and Calculations 
Not every record in ReferenceUSA had complete data. Despite the fact that an establishment was 
included in ReferenceUSA files, and therefore must have had its existence verified, some ongoing 
businesses had the occasional year of zero (or blank) employment or zero (or blank) sales reported in 
their record. To clean this up, I interpolated such missing values using the straight mean of the values 
from the years of reported data before and after the subject year. This procedure was not practical in 
the event that the fields in either of the years before or after were also blank, as I was not comfortable 
interpolating beyond gaps of more than one year. 
Similarly, when such unexplained gaps appeared in the city, state, ZIP code, or NAICS code fields, I filled 
them in by looking forward to the value from the next closest future year. For the most part, these fields 
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were fairly static for a given business establishment during the study period, so I have confidence that 
this procedure did not disrupt the time series in any significant way but rather filled in voids that would 
have shrunk the available data with which to draw conclusions about the profile of high-growth 
businesses. 
In determining which records to analyze, I applied a standard of at least 3 years of employment during 
the 5-year analysis period to ensure sufficient data to determine growth rates. Furthermore, I specified 
that to be included in the analysis, the business establishment had to reach employment of at least 10 at 
some point during the 5-year period in order to be considered. This floor excludes businesses that never 
move beyond the stage of being a tiny enterprise. However, it permits tiny enterprises that achieve 
scale to be considered, unlike other studies that exclude firms below 10 employees at the start of the 
period regardless of where they end up. These two criteria reduced the number of business 
establishments included in each 5-year cohort by 58%-68%. 
To calculate growth during each 5-year analysis period, I captured the employment level for the first 
year in which an establishment reported employment (the base year), as well as the final year in which it 
reported employment (the end year). The growth was then calculated as: EmploymentEND – 
EmploymentBASE. For the relative growth rate, this difference was then divided by employment in the 
base year to generate a percentage and then annualized by dividing by the number of years of reported 
employment. For the absolute growth rate, the difference was simply divided by the number of years. 
So, for instance, in the 1997-2001 analysis period, one establishment might report employment from 
1997-2001, while another might report employment from 1997-2000 and have a missing field in 2001. 
Each business would have its growth calculated over its respective period of reporting (5 years for the 
first business, 4 years for the second business). This approach allowed me to include records with 
missing fields that I could not interpolate that still had sufficient data to calculate a growth rate. This 
approach was more flexible than, for instance, setting 1997 as the base year of the growth period for all 
establishments and 2001 as end year and ignoring all records that did not report employment in those 
years. 
Once growth rates were determined for each business establishment in each respective 5-year analysis 
period, the high-growth threshold was determined by identifying the 90th percentile growth rates 
(absolute and relative) for that cohort. The 90th percentile was found using the PERCENTILE.INC function 
in Microsoft Excel 2010, which includes the threshold value (i.e. 90%) in the range. 
The approach above was used to identify establishment base and end year sales in order to determine 
labor productivity. Labor productivity was then calculated as Sales/Employment for the subject year. 
Relative growth in labor productivity was measured as (Labor ProductivityEND – Labor 
ProductivityBASE)/Labor ProductivityBASE for each analysis period. 
And, finally, the business establishment’s age was calculated based on the difference between the 
reported birth year of the establishment and the base year at the start of the establishment’s growth 
phase for the given 5-year period.  
Assessment of ReferenceUSA Data Coverage of Manufacturing 
In order to confirm that ReferenceUSA provided sufficient coverage of the U.S. manufacturing sector to 
use as a source of business information, I compared its coverage to that of another trusted source of 
aggregate information on U.S. industry and labor markets: the Quarterly Census of Employment and 
Wages (QCEW) assembled by the Bureau of Labor Statistics. The QCEW is a tabulation of employment 
and wages of business establishments that report to the state Unemployment Insurance programs. The 
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BLS states that the QCEW covers approximately 99.7% of all wage and salary civilian employment in the 
United States. 
Using a cross-section of business records from ReferenceUSA’s 2010 data file (the final year in the study 
period) and the annual averages reported for that year by the QCEW, I compared the two data sources 
in terms of total establishments and total employment at the geographies of the United States and 
North Carolina. In 2010, ReferenceUSA included nearly 27,000 (or 7.8%) more establishments and nearly 
700,000 (or 6.1%) more employment than the QCEW (see Exhibit A-1 in Appendix A). The same 
comparison at the North Carolina level revealed 6.9% more establishments and 2.3% more employment 
in ReferenceUSA’s records than the QCEW. The discrepancy between the two data sets can be explained 
in theory—but not directly verified—by some variations in timing and methods of data collection and 
reporting between the two sources: 
 Data universe: ReferenceUSA starts with a different directory of businesses (Yellow Pages) than 
the QCEW (state employment security agencies). The QCEW does not cover the self-employed 
or sole proprietors, which might depress their total establishment and employment counts. 
Furthermore, not every state requires multi-establishment firms to report on each 
establishment. Firms may choose to report as a single entity, which would lower the total 
establishment count. 
 Timing of collection and reporting: InfoGroup verifies each business record in ReferenceUSA 
with a telephone call to the establishment point of contact at least one a year. However, the 
employment counts and other figures about the establishment are reported as an annual 
observation. By contrast, the QCEW reports monthly establishment and employment counts. 
But in order to compare it with ReferenceUSA, I used the annual average, which doesn’t 
represent any particular point in time observation and thus could be off from the ReferenceUSA 
finding. 
 Industry definition: While NAICS codes are a standard industry classification system that both 
ReferenceUSA and QCEW use, the NAICS designation of a business establishment’s activity as 
manufacturing is left to the business owner/manager. This creates room for discrepancies on 
various self-reported forms. However, an independent audit of ReferenceUSA found 92% 
accuracy in its primary industry classifications (see Appendix A). 
Although we cannot account for the effect of each of these differences in methods on the final 
establishment or employment counts, the general direction of the effect is to lower the numbers 
provided by the QCEW. In addition, ReferenceUSA reported that employment size was determined for 
90.4% of the business records in 1997-2010 times series based on an actual reported figure. For only 
9.2% of the records had employment been determined through modeling. The remaining 0.4% of 
records in that times series did not list an employment size calculation method. All this provides some 
comfort that ReferenceUSA provides fairly comprehensive coverage of establishments and collects fairly 
accurate employment data for the U.S. manufacturing sector. 
I also tested the total manufacturing sales volume figures reported in 2010 by ReferenceUSA to the 
gross output figures for manufacturing reported by the Bureau of Economic Analysis (see Exhibit A-1). In 
terms of 2010 dollars, ReferenceUSA covers only 80.8% of the total gross output reported for the sector 
by the BEA. This is partially explained by the much less consistent reporting of sales volume in 
ReferenceUSA, as mentioned above. Gross output by industry was not provided at the state level by the 
BEA for a comparison with ReferenceUSA. 
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However, given the significant diversity of the U.S. manufacturing enterprise in terms of industries and 
locations, it is not sufficient that ReferenceUSA report total establishment, employment, or sales figures 
that generally fall in line with other data for the entire sector. The distribution of the business records by 
industry and geography is also relevant to providing an accurate profile of high-growth manufacturing 
businesses across the country. In light of the comparison at the aggregate level, I did not expect to find a 
perfect match between ReferenceUSA and the QCEW or BEA data. Indeed, in terms of establishments 
broken down across NAICS subsectors (3-digit level), ReferenceUSA reported anywhere from 60.7% 
fewer establishments in the Furniture and Related Products subsector to 84.2% more in the 
Miscellaneous manufacturing subsector in the year 2010 (see Exhibit A-2). On the other hand, I found 
that the relative proportions of establishments by subsector reported in ReferenceUSA fell within a band 
of the QCEW figures of 3.8% points lower to 6.5% points higher (Exhibit A-4). 
The picture in terms of employment by NAICS subsector was similar, although in this case there were 
fewer subsectors with less employment in ReferenceUSA than in the QCEW (Exhibit A-5). The range of 
discrepancy was also smaller on the downside (22.7% below, this time for Food manufacturing), but 
larger on the high end (111.4% above for Miscellaneous manufacturing). This aligns better with our 
expectation that ReferenceUSA would report more employment on average than QCEW based on 
differences in coverage. In addition, the proportions of employment by subsector were close to the 
QCEW proportions, ranging from 3.4% points lower to 4.9% points higher (Exhibit A-7). 
In terms of sales (or gross output), the range broadened to 51.1% lower sales reported in Chemical 
manufacturing to 103.1% greater sales reported in Apparel and Leather & Allied Products (the BEA 
groups together some NAICS subsectors, such as this combination of NAICS 315 and 316). The 
proportions by subsector fell within a range of 5.6% point lower to 3.2% points higher (see Exhibits A-8 
and A-10). However, since sales is not the measure of high-growth in this study, variations in reporting 
are only of concern with regard to labor productivity calculations. 
Without a definitive census of all economic activity in the U.S. manufacturing sector, the true 
distribution of the population of manufacturing businesses will not be known. Nevertheless, the 
discrepancy between ReferenceUSA and the QCEW and BEA figures gives reason to pause if the profile 
of high-growth businesses favors a subsector that appears “over-represented” in the sample. Some of 
these subsectors are highlighted below because they report 5% or more establishments or employment 
than the QCEW and appear 1% point or more over-represented by share of the total: 
“Over-represented” Manufacturing Subsectors? 
By establishments By employment 
Miscellaneous 
Printing and Related Support Activities 
Fabricated Metal Products 
Machinery 
Miscellaneous 
Fabricated Metal Product 
 
Based on the expected downward influence on establishment and employment counts from the QCEW 
data collection and reporting practices discussed above, the biggest concern may be with subsectors 
that seem to be under-represented in ReferenceUSA. This could lead to under-representation in the 
profile of high-growth businesses. And this concern is underscored by the fact that the subsectors that 
had fewer establishments and employment reported in ReferenceUSA compared to QCEW also were 
proportionally under-represented compared to the QCEW in the total share of establishments and 
employment within the ReferenceUSA dataset. The primary subsectors of concern with at least 5% 
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lower counts in terms of establishments or employment and at least 1% point lower share of the total 
were the following: 
“Under-represented” Manufacturing Subsectors? 
By establishments By employment 
Apparel 
Transportation Equipment 
Nonmetallic Mineral Products 
Chemical 
Food 
Furniture and Related Products 
Chemical 
Transportation Equipment 
Food 
 
I also assessed the ReferenceUSA coverage of the manufacturing sector along a geographical dimension, 
comparing the total establishment and employment counts by state to the QCEW average annual figures 
for 2010. The vast majority of states had more manufacturing establishments and total employment in 
ReferenceUSA than in the QCEW (see Exhibit A-11). Thirteen states reported fewer establishments (as 
much as 12% fewer in the case of Idaho) and 16 states reported lower total employment (as much as 
29% lower in the case of Washington). In addition to these two, other states to note for possible under-
representation in the sample include Maine (7.7% fewer establishments and 13.2% lower employment), 
Louisiana (3.7% fewer establishments and 11.3% lower employment), Utah (9.3% fewer establishments), 
Illinois (8% fewer establishments), and Vermont (21% lower employment). Meanwhile, two notable 
outliers on the high-end of the range are the District of Columbia (reporting 83% and 449% more 
manufacturing establishments and employment, respectively) and Alaska (43% and 50%, respectively). 
Given this study’s secondary focus on high-growth manufacturing in the state of North Carolina, I also 
assessed ReferenceUSA’s coverage by industry within the state. Here the pattern of variation between 
ReferenceUSA and the QCEW is similar to the level of the country as a whole (see Exhibits A-12 to A-17). 
However, there are a few differences in which subsectors appear to be over- or under-represented, 
applying the same rule of 5% more/less than the QCEW count and 1% point more/less by proportion. 
Added to the over-represented subsectors (by employment) were Apparel, Furniture & Related 
Products, Machinery and Paper.  
NC: “Over-represented” Manufacturing Subsectors? 
By establishments By employment 
Miscellaneous 
Printing and Related Support Activities 
Machinery 
Fabricated Metal Products 
Miscellaneous 
Apparel 
Fabricated Metal Products 
Furniture and Related Products 
Machinery 
Paper 
 
The under-represented cohort added Textile Mills and Plastics & Rubber Products in terms of 
establishment counts. Electrical Equipment, Computer & Electronic Products, and Plastics & Rubber 
Products are also possibly under-represented in terms of employment. 
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NC: “Under-represented” Manufacturing Subsectors? 
By establishments By employment 
Furniture and Related Products 
Food 
Nonmetallic Mineral Products 
Textile Mills 
Chemical 
Transportation Equipment 
Plastics and Rubber Products 
Chemical 
Food 
Transportation Equipment 
Electrical Equipment, Appliance and Component 
Computer and Electronic Products 
Plastic and Rubber Products 
 
Overall, this assessment finds that ReferenceUSA’s coverage of the U.S. manufacturing sector in terms of 
industry and geography is fairly broad, with some potential weaknesses. Recognizing the limits of a 
cross-sectional analysis using one year of data to compare ReferenceUSA to other imperfect data sets, 
the reader should be careful in drawing conclusions about the distribution of high-growth 
manufacturing in some of the subsectors and regions that appear to be over-represented. 
Assessment of Sample Data Coverage of Manufacturing 
In addition to the coverage by ReferenceUSA of the manufacturing sector in 2010, I also tested the 
closest 5-year analysis period—the 2006-2010 cohort—to make sure that the distributions of 
establishments and employment by subsector and geography in the cohorts being assessed for high-
growth businesses were also reasonably aligned with the distribution found by the QCEW. After applying 
the data sufficiency standards described above (minimum three years of data and at least 10 employees 
during the analysis period) to the sample from that period of ongoing businesses that survived through 
2012, the 2006-2010 cohort was approximately 32% of the records in the sample. After this filtering of 
records, the 2006-2010 cohort still maintained a comparable distribution across industries and states to 
the QCEW: 
 In terms of the proportion of establishments by subsector, the variance of the sample from the 
QCEW proportions ranged between 3.8% points higher (Fabricated Metal Product) and 3.5% 
points lower (Furniture and Related Products). Other key subsectors that diverged were 
Machinery (+2.8% points) and Food (-2.6% points). 
 For the proportion of employment by subsector, the variance ranged between 3.7% points 
higher (Miscellaneous) and 3.0% points lower (Food). The only other subsector that diverged in 
a prominent way was Transportation Equipment (-2.5% points). 
 In terms of the proportion of establishments by state, the variance ranged between 1.3% points 
higher (Ohio) and 1.4% points lower (Florida). The only other states that diverged is a prominent 
way was Pennsylvania (+1.1% points). 
 For proportion of employment by state, this was a tighter band of 1.0% points higher (Ohio) to 
1.3% points lower (California). 
For North Carolina alone, the variances were a similar:  
 In terms of the proportion of establishments by subsector, the variance of the sample from the 
QCEW proportions ranged between 3.1% points higher (Machinery) and 2.2% points lower 
(Food). Other key subsectors that diverged were Nonmetallic Mineral (-2.0% points) and Printing 
and Related Support Activities (-2.0% points). 
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 For the proportion of employment by subsector, the variance ranged between 2.5% points 
higher (Textile Mills) and 4.7% points lower (Food). Other key subsectors that diverged were 
Chemical (-3.5% points), Computer and Electronic Products (-2.3%), and Miscellaneous (+2.2% 
points). 
In general, the profile of potentially over- and under-represented subsectors in the sample followed 
closely the profile in the ReferenceUSA data set as a whole. This suggests that the representation of the 
sector did not deteriorate dramatically with the sampling of records to meet data sufficiency standards. 
Results: U.S. Analysis 
Who have been the high-growth businesses in U.S. manufacturing over the period 1997 -2010 in terms 
of industry, age, size, and location? 
Based on a definition of high-growth businesses as those in the 90th percentile of manufacturing 
businesses that survived through 2012, the cohort sizes ranged from 7,921 to 10,885 businesses under 
the relative measure compared to cohorts of 7,967 to 11,453 businesses under the absolute measure. 
This is out of a total sample of 77,680 to 108,777.2  The employment growth rates observed for these 
cohorts ranged from 16.67% to 5.71% average annual growth, or 5 to 1.2 workers per year in absolute 
growth (Exhibit 4). The downward trend in the 90th percentile threshold growth rates is most likely due 
to the sample diluting over time as businesses are born and added to the pool. Within the high-growth 
cohorts, we observe a median growth rate of 30% to 14.33% average annual growth, or 10 to 4 workers 
per year in absolute growth.  
Exhibit 4. High-Growth Thresholds and Cohort Sizes 
Cohort 
High-Growth Threshold (Avg. Annual) High-Growth Establishments* 
Total Sample Relative Absolute Relative Absolute 
1997-2001 16.67% 5.00 8,019 8,271 77,965 
1998-2002 12.73% 3.75 7,921 7,967 79,127 
1999-2003 10.00% 2.60 9,345 8,638 85,285 
2000-2004 11.11% 2.60 8,800 8,955 87,945 
2001-2005 8.57% 2.00 9,171 9,268 90,328 
2002-2006 10.00% 2.00 9,991 10,734 93,178 
2003-2007 10.77% 2.20 9,623 9,766 96,237 
2004-2008 11.11% 2.40 10,256 10,174 101,106 
2005-2009 9.23% 2.00 10,529 11,296 105,342 
2006-2010 5.71% 1.20 10,885 11,453 108,966 
* Count of establishments at 90th percentile growth rate is greater than 10% of total sample because of records 
that tied for the 90th percentile rank. 
 
We can also look across all 10, rolling five-year observation periods and identify the distribution of high-
growth manufacturing businesses across industry, age, size and location. Within each of these 
parameters, we form a profile of where high-growth manufacturing businesses tend to cluster in terms 
of 1) the greatest number of establishments or 2) the greatest concentration of establishments relative 
                                                             
2 The count of high-growth businesses at the 90th percentile growth rate is higher than 10% of the total sample because of 
records that tied for the 90th percentile rank. 
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to the size of that parameter group (i.e. industry group, age group, size group, or region). We can make 
these assessments based on average rank over the observation periods and rank volatility. 
Industry 
For the purposes of the analysis by industry, I grouped businesses according to their 4-digit primary 
NAICS code, which is the “industry group” level of the NAICS hierarchy. The industry groups supporting 
the greatest number of relative high-growth manufacturing businesses in terms of average rank over the 
observation periods are Printing & Related Support Activities (NAICS 3231) and Machine Shops & 
Threaded Product manufacturing (NAICS 3327). Each had an average rank of 1.5 and contributes an 
average of approximately 10% of all the relative high-growth businesses each observation period 
(Exhibit 5). The largest subsector represented in the top 10 was Fabricated Metal Product manufacturing 
(NAICS 332), with three industry groups. Overall, the top 10 demonstrate stability in their rank, 
fluctuating -0.2 to +1.2 positions per observation period. 
Exhibit 5. Top 10: Avg. Rank by % of All High-Growth Businesses (Relative Definition) 
NAICS Industry Group Avg. Share Avg. Rank Avg. Volatility 
3231 Printing and related support activities 9.6% 1.5 (0.1) 
3327 Machine shops and threaded product mfg. 9.8% 1.5 0.1 
3399 Other miscellaneous manufacturing 7.3% 3 0.0 
3323 Architectural and structural metals mfg. 4.9% 4.7 0.3 
3261 Plastics product manufacturing 4.7% 4.8 (0.2) 
3328 Coating, engraving, and heat treating metals 3.3% 6.6 (0.3) 
3219 Other wood product manufacturing 3.3% 7.2 (0.2) 
3339 Other general purpose machinery manufacturing 3.1% 7.5 (0.1) 
3335 Metalworking machinery manufacturing 2.6% 9.6 (0.1) 
3391 Medical equipment and supplies manufacturing 2.7% 9.7 1.2 
 
However, when we normalize for the relative size of each industry group, the profile changes. Only two 
industry groups repeat in the top 10: Machine Shops & Threaded Products and Medial Equipment & 
Supplies. Now, Ship & Boat Building is the leading industry group with an average rank of 2.4. 
Pharmaceutical & Medicine manufacturing is second, followed by Beverage manufacturing. Overall, 
there is greater diversity, with no single subsector having more than two industry groups represented. 
This segmentation also demonstrates more volatility, with the average annual change in rank ranging 
from -3.8 to +2.8 positions. 
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Exhibit 6. Top 10: Avg. Rank by % of Industry Group (Relative Definition) 
NAICS Industry Group Avg. Share Avg. Rank Avg. Volatility 
3366 Ship and boat building 16.5%  2.4 (1.2) 
3254 Pharmaceutical and medicine manufacturing 14.1%  5.4 1.1 
3121 Beverage manufacturing 13.6%  6.4 (1.1) 
3399 Other miscellaneous manufacturing 13.6%  7.2 (1.2) 
3391 Medical equipment and supplies manufacturing 12.3%  12.3 0.7 
3327 Machine shops and threaded product mfg. 12.9%  13.5 0.8 
3119 Other food manufacturing 12.3%  15.5 (1.0) 
3331 Ag., construction, and mining machinery mfg. 11.9%  17.2 2.8 
3369 Other transportation equipment manufacturing 13.1%  18.4 (3.8) 
3352 Household appliance manufacturing 11.6%  18.9 1.3 
 
Looking at high-growth from an absolute employment growth definition, we see little variation in the 
industry groups that support the greatest number of high-growth businesses. Printing & Related Support 
Activities, Machine Shops & Threaded Product, and Other Miscellaneous (NAICS 3399) not only ranked 
in the top three for relative growth but also in terms of absolute growth. Plastics (NAICS 3261) is again in 
the top 5, switching positions with Architectural and Structural Materials (3323). Towards the bottom, 
Semiconductor & Electronic Components (NAICS 3344) and Converted Paper Product (NAICS 3222) crack 
the list, replacing Metalworking Machinery and Coating, Engraving and Heat Treating Metals. Again, this 
set of industry groups is fairly static, with avg. annual change in rank of -0.8 to +1.7 positions. Medical 
Equipment & Supplies manufacturing (NAICS 3391) is the again the industry group that appears to have 
gained the most in rank. 
Exhibit 7. Top 10: Avg. Rank by % of All High-Growth Businesses (Absolute Definition) 
NAICS Industry Group Avg. Share Avg. Rank Avg. Volatility 
3231 Printing and related support activities 6.7% 1.6 0.0 
3327 Machine shops and threaded product mfg. 6.1% 2.4 0.3 
3399 Other miscellaneous manufacturing 5.4% 3.1 0.0 
3261 Plastics product manufacturing 5.9% 3.5 (0.6) 
3323 Architectural and structural metals mfg. 4.8% 4.5 0.1 
3219 Other wood product manufacturing 3.2% 7.5 0.1 
3339 Other general purpose machinery manufacturing 2.9% 8.7 0.2 
3344 Semiconductor and electronic component mfg. 2.9% 8.8 (0.6) 
3391 Medical equipment and supplies manufacturing 3.1% 8.8 1.7 
3222 Converted paper product manufacturing 2.8% 9.6 (0.8) 
 
Meanwhile, the set of players with the highest concentration of high-growth businesses within their 
industry group has similar faces: Pharmaceutical & Medicine and Ship & Boat Building are at the top 
again. This time, Motor Vehicle manufacturing (NAICS 3361) jumps on the list into 3rd. Two food 
manufacturing industry groups (Animal Slaughtering and Fruit & Vegetable Preserving) join the list. 
However, Transportation Equipment dominates the list as a subsector, with 4 of the top 10. However, 
most of these absolute growers are exhibiting average declines, particularly for Motor Vehicle Parts 
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(NAICS 3363) and Motor Vehicle Body and Trailer (NAICS 3362). Again, Medical Equipment & Supplies is 
demonstrating strong average gains in rank. 
Exhibit 8. Top 10: Avg. Rank by % of Industry Group (Absolute Definition) 
NAICS Industry Group Avg. Share Avg. Rank Avg. Volatility 
3254 Pharmaceutical and medicine manufacturing 19.5% 2.5 0.2 
3366 Ship and boat building 19.3% 3.3 (0.3) 
3361 Motor vehicle manufacturing 18.2% 6.6 (0.4) 
3352 Household appliance manufacturing 16.7% 8.7 (0.8) 
3364 Aerospace product and parts manufacturing 17.0% 9.6 0.2 
3116 Animal slaughtering and processing 15.4% 11.8 (1.0) 
3363 Motor vehicle parts manufacturing 16.4% 13.6 (6.1) 
3362 Motor vehicle body and trailer manufacturing 15.1% 14.1 (4.2) 
3391 Medical equipment and supplies manufacturing 14.1% 14.5 3.2 
3114 Fruit and vegetable preserving and specialty 14.4% 16.9 (0.3) 
 
A full listing of the high-growth businesses by industry groups ranked by proportion of the high-growth 
cohort and proportion of the industry group is available in Appendix B. 
Age 
A subset of business establishments in ReferenceUSA report their Year Established, from which we can 
calculate their age at the beginning of each observation period. In doing so, we find that high-growth 
businesses tend to be slightly younger than their industry peers. Exhibit 9 below provides the median 
and mean ages for each period. In general, we see that high-growth businesses are well established 
Relative high-growth businesses are the youngest group, with a median age of 20 years in the first 
period, and a mean of 27.6 years. This puts them 7-8 years younger than either the absolute high-
growth cohort or the sample. However, this gap narrows as the average age of the relative high-growth 
cohort rises while the other two are more stable for a period.  
Exhibit 9. Average Age of High-Growth Businesses by Definition vs. Sample 
 
Median Mean 
Period Relative Absolute Sample Relative Absolute Sample 
1997-2001 20 27 28 27.6 35.9 35.3 
1998-2002 21 28 28 29.0 36.4 36.2 
1999-2003 22 27 29 30.1 35.6 37.1 
2000-2004 23 28 30 30.9 36.2 38.1 
2001-2005 24 28 31 31.5 35.7 39.0 
2002-2006 25 28 32 32.2 35.9 39.9 
2003-2007 26 29 33 33.5 36.7 40.9 
2004-2008 28 32 34 35.6 39.7 41.7 
2005-2009 29 33 35 37.2 40.9 42.6 
2006-2010 31 34 36 39.3 41.7 43.5 
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Given the sampling approach of selecting only businesses that survived through the most recent year of 
data, the fundamental trend is that with each year the sample as a whole ages by approximately 1 year. 
However, the fact that this central tendency applies to the high-growth cohorts suggests that there are 
very few younger businesses that enter the sample and become high-growth businesses, and would thus 
lower the average age of the cohort. 
This is supported by data in Exhibit 10 that suggests that in the relative high-growth cohort 1-5 year-old 
businesses only contribute an average of 3.6% of the high-growth pool across all the observation 
periods. Likewise, 6-10 year-old businesses only contribute 7.7% on average. The most high-growth 
businesses come out of the 16-20 year age group, followed by the 11-15 year group. Nevertheless, the 
1-5 and 6-10 cohorts have the highest concentration of relative high-growth businesses—26.7% and 
16.5%, respectively. In fact, the distribution of age groups according to concentration of relative high-
growth businesses is chronological, as you’d expect young businesses to grow quickly in percentage 
terms presuming they start from a smaller base. 
Exhibit 10. Avg. Rank by % of all High-Growth businesses (Relative Definition) 
Age Group Avg. Share Avg. Rank 
16-20 14.2%  2.2  
11-15 14.1%  2.8  
31-40 12.8%  3.3  
21-25 12.1%  3.7  
60+ 11.2%  4.8  
26-30 10.1%  5.8  
6-10 7.7%  6.9  
41-50 8.1%  7.4  
51-60 6.0%  8.7  
1-5 3.6%  9.4  
 
Exhibit 11. Avg. Rank by % of Age Group (Relative Definition) 
Age Group Avg. Share Avg. Rank 
1-5 26.7%  1 
6-10 16.5%  2 
11-15 13.1%  3 
16-20 9.8%  4 
21-25 8.3%  5 
26-30 7.6%  6 
31-40 6.4%  7.1 
41-50 6.0%  8.1 
60+ 5.6%  9.4 
51-60 5.5%  9.4 
 
When considering the age profile of absolute high-growth businesses, the situation reverses almost 
entirely. First, we find that the oldest businesses (60 years+) are contributing the most to the pool of 
high-growth businesses: on average 15.3% across all observation periods (see Exhibit 12). Meanwhile, 
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the youngest businesses (1-10 years) are contributing the smallest share of absolute high-growth 
businesses. Nevertheless, businesses in the 11-15 and 16-20 age groups are contributing 11% and 12% 
on average to the pool. What is perhaps most interesting is that the distribution by age groups with the 
highest concentration of absolute-growing businesses is still nearly chronological, with the youngest 
groups at the top of the list. This suggests that young manufacturing business establishments not only 
grow at a high relative rate, but also in absolute terms. This aligns with a situation of scaling up 
operations at a new plant until it reaches steady state, after which very few older plants continue to 
grow the employment base. 
Exhibit 12. Avg. Rank by % of all High-Growth businesses (Absolute Definition) 
Age Group Avg. Share Avg. Rank 
60+ 15.3%  1.4  
31-40 14.6%  1.9  
16-20 12.2%  3.8  
11-15 11.3%  4.2  
21-25 11.4%  4.6  
26-30 10.2%  5.7  
41-50 9.5%  6.9  
51-60 7.5%  8.1  
6-10 5.7%  8.4  
1-5 2.3%  9.9  
 
Exhibit 13. Avg. Rank by % of Age Group (Absolute Definition) 
Age Group Avg. Share Avg. Rank 
1-5 22.3%  1.3 
6-10 17.3%  1.7 
11-15 13.8%  3.2 
16-20 10.9%  5 
21-25 10.0%  5.7 
26-30 9.9%  6.1 
60+ 9.9%  6.3 
31-40 9.6%  7.3 
41-50 9.1%  9.1 
51-60 9.0%  9.3 
 
Size 
High-growth businesses vary in their employment size at the start of their growth period. On average, 
relative high-growth businesses start from a smaller base than absolute high-growth businesses. The 
median beginning employment for the relative high-growth cohort ranged from 10-16 employees over 
the study period, compared to 31-85 for the absolute high-growth cohort (Exhibit 14). These both 
compare to the median business size in the sample of 27-30 employees. There is significant skewing in 
the data, which can be seen comparing the median values to the means, suggesting several very large 
businesses are pulling up the average. The most interesting trend in the data is the decline in the 
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median size of the absolute high-growth businesses across the observation periods, compared to a slight 
rise in the median size of the relative high-growth cohort. This may be partly explained by the sampling 
approach of selecting only the surviving businesses, which leads to a diluting down of the high-growth 
thresholds in each successive observation period. This would make it more likely that a slightly smaller 
business could create sufficient new employment to meet the absolute growth threshold and that a 
slightly larger business could grow at a sufficient percentage over its base to meet the relative threshold.  
Exhibit 14. Average Size of High-Growth Businesses by Definition vs. Sample 
 
Median Mean 
Period Relative Absolute Sample Relative Absolute Sample 
1997-2001 10 85 27 34.8 181.8 86.1 
1998-2002 12 80 30 37.6 173.7 90.7 
1999-2003 12 55 29 39.4 133.2 86.0 
2000-2004 12 50 28 35.3 125.7 86.2 
2001-2005 12 40 30 34.1 91.3 86.0 
2002-2006 12 35 28 31.6 85.7 84.1 
2003-2007 12 35 27 29.3 92.3 82.8 
2004-2008 12 38 27 34.1 96.0 81.3 
2005-2009 14 37 27 40.9 91.3 81.6 
2006-2010 16 31 28 51.3 86.9 82.0 
 
The distribution by size of relative high-growth businesses based on their contribution to the total pool 
of high-growth businesses confirms that smaller businesses dominate. Establishments with 1-10 
employees at the start of the observation period constitute 45% of the entire pool of relative high-
growth businesses (Exhibit 15). Then there is a leap to 21-100 employees as the next most productive 
size group, with nearly 27% of the pool. But in terms of the size groups that are the most concentrated 
with relative high-growth businesses, the pattern is simply a rank order from smallest to largest, with 
nearly a third of establishments in the 1-10 employees group being counted as high growth (Exhibit 16). 
Exhibit 15. Avg. Rank by % of all High-Growth Businesses (Relative Definition) 
Size Group Avg. Share Avg. Rank 
1-10 45.0%  1.0  
21-100 26.8%  2.0  
11-20 21.7%  3.0  
101-250 4.7%  4.0  
251-500 1.3%  5.0  
501-750 0.2%  6.1  
751-1000 0.1%  7.0  
1500+ 0.1%  8.3  
1001-1500 0.1%  8.5  
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Exhibit 16. Avg. Rank by % of Size Group (Relative Definition) 
Size Group Avg. Share Avg. Rank 
1-10 33.3%  1 
11-20 8.1%  2 
21-100 6.5%  3 
101-250 4.6%  4.1 
251-500 3.5%  5.3 
501-750 2.7%  6.9 
751-1000 2.7%  7 
1500+ 2.3%  7.7 
1001-1500 2.3%  8 
The profile of manufacturing businesses growing in absolute terms is less straightforward. Here we see 
that businesses with less than 250 employees at the start of the observation period contribute more 
than 90% of all absolute high-growth businesses, with the bulk coming from the 21-100 employees 
group (Exhibit 17). When we consider which size groups are the most concentrated with absolute high-
growth businesses, we do not see an inversion of the relative growth ranking. Rather, there is more 
parity across size groups, with cohorts in the range of 101 to 1500+ employees each having between 14-
16% of their businesses classified as absolute high-growth (Exhibit 18). Interestingly, more than 11% of 
businesses between 1-10 employees also meet the absolute growth threshold.  
Exhibit 17. Avg. Rank by % of all High-Growth Businesses (Absolute Definition) 
Size Group Avg. Share Avg. Rank 
21-100 45.5%  1.0  
1-10 14.9%  2.7  
101-250 16.9%  3.1  
11-20 13.4%  3.7  
251-500 6.0%  4.6  
501-750 1.5%  6.0  
751-1000 0.8%  7.0  
1500+ 0.5%  8.4  
1001-1500 0.5%  8.5  
 
Exhibit 18. Avg. Rank by % of Size Group (Absolute Definition) 
Size Group Avg. Share Avg. Rank 
101-250 16.7%  2.4 
501-750 16.9%  3.1 
251-500 16.3%  3.5 
751-1000 15.5%  4.1 
1-10 11.5%  5 
1001-1500 14.0%  5.7 
21-100 11.2%  6.1 
1500+ 14.1%  6.1 
11-20 5.1%  9 
29 
 
 
Location 
The distribution of high-growth manufacturing businesses by location is highly relevant to regional 
economic development policymakers and practitioners. I present this breakdown by state and find that 
the states supporting the most relative high-growth businesses are led by California with an average of 
12.3% of the entire relative high-growth business pool, followed by Texas (8%) and Ohio (5.1%). These 
top three states are stable in their rank from one observation period to the next (Exhibit 19). The top 10 
is rounded out with other large states from the Midwest (Illinois, Michigan, Wisconsin, Indiana) and the 
Northeast (Pennsylvania, New York), as well as Florida. This comports with the history of these states as 
manufacturing hubs, and the sheer size of their manufacturing sectors. 
Exhibit 19. Top 10: Avg. Rank by % of all High-Growth Businesses (Relative Definition) 
State Avg. Share Avg. Rank Avg. Volatility 
CA 12.3% 1.0 0.0 
TX 8.0% 2.0 0.0 
OH 5.1% 3.3 0.0 
PA 4.9% 4.2 0.1 
FL 4.6% 5.5 (0.3) 
IL 4.4% 6.5 (0.2) 
NY 4.5% 6.6 0.3 
MI 4.4% 6.8 0.1 
WI 3.3% 9.2 0.1 
IN 3.1% 10.5 (0.2) 
 
On the other hand, the profile of states that have the highest concentration of relative high-growth 
businesses in their manufacturing sector is quite different. The top 10 is composed primarily of 
Southwest and Mountain states, starting with Nevada (17%), New Mexico (14.3%) and Utah (14%). 
Interestingly, some relatively small states by population, such as Montana and Wyoming, nevertheless 
have a high concentration of these high-growth businesses (Exhibit 20). 
Exhibit 20. Top 10: Avg. Rank by % of State (Relative Definition) 
State Avg. Share Avg. Rank Avg. Volatility 
NV 17.0% 2.6 0.2 
NM 14.3% 6.5 (0.7) 
UT 14.0% 7.3 1.2 
TX 13.7% 8.3 1.1 
MT 13.9% 8.6 (1.7) 
CO 13.4% 9.3 0.1 
AZ 13.4% 9.4 (0.1) 
WY 13.9% 9.4 (1.7) 
FL 13.4% 9.5 (0.8) 
OK 13.4% 9.7 0.2 
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When we apply an absolute high-growth definition to manufacturing businesses, some parts of the 
picture stay the same. With almost no change in ranking, the top 10 states supporting the most high-
growth businesses by number are the same, led once again by California, Texas and Ohio (Exhibit 21). 
Exhibit 21. Top 10: Avg. Rank by % of all High-Growth Businesses (Absolute Definition) 
State Avg. Share Avg. Rank Avg. Volatility 
CA 10.7% 1.0 0.0 
TX 7.1% 2.1 0.1 
OH 5.9% 2.9 (0.1) 
PA 5.1% 4.1 0.1 
IL 4.7% 5.3 (0.3) 
MI 4.5% 5.9 0.0 
NY 4.2% 7.2 0.4 
WI 4.1% 7.6 (0.2) 
FL 3.7% 9.4 0.3 
IN 3.7% 9.5 (0.2) 
 
In terms of the states with the highest concentration of absolute high-growth businesses, Nevada 
continues to lead by average rank across observation periods with an average concentration of 14.8%. 
But South Dakota is just a step behind in rank, and actually has a slightly higher average concentration of 
15%. Below that, the list looks dramatically different, with several smaller states again creeping onto the 
list, such as Kansas, Kentucky, Vermont, and North Dakota. North Dakota’s status appears particularly 
volatile with an average change in rank of -3.2 positions. 
Exhibit 22. Top 10: Avg. Rank by % of State (Absolute Definition) 
State Avg. Share Avg. Rank Avg. Volatility 
NV 14.8% 4.5 1.3 
SD 15.0% 4.6 (1.7) 
KS 13.8% 5.6 0.1 
KY 13.6% 7.3 (1.4) 
VT 13.0% 8.8 (0.1) 
ND 13.5% 10.5 (3.2) 
ID 12.8% 10.7 0.8 
TX 12.4% 11.6 2.1 
UT 12.5% 12.2 1.9 
AL 12.2% 13.3 (0.6) 
 
A full listing of the high-growth businesses by states ranked by proportion of the high-growth cohort and 
proportion of the state is available in Appendix B. 
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What is the employment contribution of high-growth manufacturing businesses to the sector and the 
economy as a whole? How does this contribution vary across industry, age, size and location? 
The profile of manufacturing businesses described above is helpful in identifying the types and locations 
of establishments that meet a certain minimum employment growth threshold to be considered “high-
growth” within the sector. However, it does not tell us about the contribution of these businesses to the 
health of the sector and the economy as a whole. We explore these issues in the next part of the 
analysis. 
Across the study period of 1997-2010, manufacturing employment steadily declined. Broken down into 
each of the rolling 5-year observation periods, we see the change in employment for the entire sector 
ranged from losing 626,000 jobs to losing more than 3 million jobs in one stretch between 2000 and 
2004 (Exhibit 23). Meanwhile, the U.S. private sector as a whole experienced two recessions (2001 and 
2007-2009) with periods of robust employment growth in between, generating nearly 7 million jobs 
between 2003 and 2007. 
Exhibit 23. U.S. Employment Change by 5-year interval, 1997-2010 
 
Source: Author’s analysis of Bureau of Labor Statistics Quarterly Census of Employment and Wages 
 
In this context, we can evaluate the employment contribution of high-growth manufacturing businesses. 
Given the pattern of net job losses across the board for manufacturing, with some positive and some 
negative observation periods for the private sector, I evaluate the contribution of the high-growth 
businesses in terms of their share of the absolute net change in employment of these two reference 
groups. This controls for the sign difference from period to period, and allows for comparisons between 
net job gains by high-growth businesses and net job losses by the sector. 
We find that in each of the observation periods, relative high-growth manufacturing businesses added 
anywhere from 352,000 to 728,000 jobs to the economy (Exhibit 24). This constitutes approximately 
15% to 71% of the absolute net change in employment across the manufacturing sector, implying that 
without these high-growth businesses the net job losses in manufacturing would have been 15% to 71% 
worse. To the private sector as a whole, the contribution of relative high-growth businesses ranges from 
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6% to 19% in the years of net gains. Without the relative high-growth businesses, the net job losses 
during the recessionary observation periods would have been 11% to 100% deeper. 
Exhibit 24. Employment Impact of Relative High-Growth Manufacturing by 5-year interval, 1997-2010 
 
Source: Author’s analysis of ReferenceUSA and BLS Quarterly Census of Employment and Wages 
 
The employment contribution of the absolute high-growth manufacturing businesses is more dramatic, 
adding anywhere from 442,000 jobs to 894,000 jobs during the observation periods (Exhibit 25). 
Without these jobs, the net job losses in manufacturing would have been 20% to 91% deeper. For the 
entire private sector, the absolute high-growth manufacturing businesses contributed 8% to 28% of net 
job gains during expansion periods. During recessionary observation periods, the private sector net job 
losses would have been 12% to 129% deeper without absolute high-growth manufacturing gains. 
Exhibit 25. Employment Impact of Absolute High-Growth Manufacturing by 5-year interval, 1997-2010 
 
Source: Author’s analysis of ReferenceUSA and BLS Quarterly Census of Employment and Wages 
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While the aggregate employment contribution of high-growth manufacturing to the sector and economy 
as a whole over the period of 1997-2010 is notable, we next unpackage these figures to identify how this 
growth is distributed across industry, age, size and location of these businesses. 
Industry 
The relative high-growth cohort created employment of 518,000 jobs per 5-year observation period, or 
an average of nearly 104,000 jobs per year. This accounts for approximately 35% of the absolute net job 
change in the manufacturing sector and 24% of the absolute net job change in the private sector on 
average across all observation periods. Within the relative high-growth cohort, we find that no single 
industry group captures more than 1.7% points from the total contribution to the manufacturing sector 
or 1.5% points from the total contribution to the private sector. This suggests that the employment 
contributions by relative high-growth businesses are fairly well distributed. 
In terms of job gains, the top 10 industry groups are led by Printing & Related Support Services—one of 
the industry groups that supports the most relative high-growth manufacturing establishments—
followed by Other Miscellaneous and Plastics. Interestingly, Semiconductor & Electronic Component 
(NAICS 3344) and Motor Vehicle Parts (3363) each make a significant employment contribution with 
20,000+ jobs on average, despite not appearing in the top 10 among industry groups that support a lot 
of relative high-growth businesses. So, while high-growth establishments might not be as prevalent in 
these industry groups, their job creation is strong. 
Exhibit 26. Top 10: Avg. Employment Gain by Industry Group per 5-year interval (Relative) 
NAICS Industry Group 
Jobs 
Added 
% of Manufacturing 
Abs. Net Change 
% of Private Sector 
Abs. Net Change 
3231 Printing and related support activities 27,067  1.7%  1.5%  
3399 Other miscellaneous manufacturing 23,397  1.6%  1.1%  
3261 Plastics product manufacturing 21,212  1.4%  1.1%  
3344 
Semiconductor and electronic 
component mfg. 21,128  1.3%  1.1%  
3363 Motor vehicle parts manufacturing 20,766  1.4%  1.0%  
3391 
Medical equipment and supplies 
manufacturing 18,348  1.4%  0.7%  
3116 Animal slaughtering and processing 17,345  1.3%  0.8%  
3327 
Machine shops and threaded product 
mfg. 17,020  1.2%  0.7%  
3119 Other food manufacturing 16,305  1.0%  0.7%  
3323 
Architectural and structural metals 
mfg. 15,480  1.1%  0.7%  
 
Meanwhile, the absolute high-growth cohort created employment of 667,000 jobs per 5-year 
observation period, or an average of nearly 134,000 jobs per year. This accounts for approximately 46% 
of the absolute net job change in the manufacturing sector and 31% of the absolute net job change in 
the private sector on average across all observation periods. Within the absolute high-growth cohort, 
we find that no single industry group captures more than 2% points from the total contribution to the 
manufacturing sector or 1.6% points from the total contribution to the private sector. This suggests that 
the employment contributions by absolute high-growth businesses are also well distributed. 
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In terms of job gains by absolute high-growth businesses, the top 10 industry groups look very similar to 
those in the relative high-growth profile. Printing & Related Support Services continues to lead and 
Plastics is again the top 3. This time, the cohort of absolute high-growth businesses in these industries 
creates approximately 3000-5000 more jobs than their peers in the relative high-growth cohort. 
Meanwhile, Animal Slaughtering & Processing (NAICS 3116) has jumped from 7th to 3rd and Aerospace 
Products and Parts (NAICS 3364) has cracked the top 10. Medical Equipment & Supplies, which ranked 
highly among industry groups that support a lot of high-growth businesses, also creates new jobs on the 
order of 23,000 per period. 
Exhibit 27. Top 10: Avg. Employment Gain by Industry Group per 5-year interval (Absolute) 
NAICS Industry Group 
Jobs 
Added 
% of Manufacturing 
Abs. Net Change 
% of Private Sector 
Abs. Net Change 
3231 Printing and related support activities 30,508  2.0%  1.6%  
3261 Plastics product manufacturing 29,085  2.0%  1.4%  
3116 Animal slaughtering and processing 28,700  2.1%  1.3%  
3363 Motor vehicle parts manufacturing 28,456  2.0%  1.4%  
3344 
Semiconductor and electronic 
component mfg. 28,334  1.8%  1.5%  
3399 Other miscellaneous manufacturing 26,365  1.9%  1.2%  
3391 
Medical equipment and supplies 
manufacturing 23,209  1.8%  0.9%  
3323 
Architectural and structural metals 
mfg. 19,065  1.3%  0.9%  
3364 
Aerospace product and parts 
manufacturing 19,062  1.3%  0.8%  
3119 Other food manufacturing 18,512  1.1%  0.8%  
 
A full listing of the high-growth businesses by industry group ranked by employment contribution is 
available in Appendix B. 
Age 
The distribution of employment contribution by high-growth business establishment age corroborates 
the findings about the prevalence of high-growth businesses by age. The employment contribution by 
the 60+ year-old group is far above all the other age groups, capturing nearly 25% of all the job gains on 
average in both relative and absolute high-growth cohorts (Exhibit 28). The 60+ year-old group stood 
out for supporting the most absolute high-growth manufacturing businesses, despite having a relatively 
low concentration of high-growth businesses relative to its total size. This suggests that while there may 
be many manufacturing establishments 60+ years old that are not growing significantly (lowering the 
high-growth concentration of the age group), some of the businesses that are the most important 
drivers of employment in the manufacturing sector still come out of this older crowd. These results 
should be tempered by the fact that only a subset of businesses in ReferenceUSA reports Year 
Established, leading to a smaller sample from which to draw conclusions about high-growth business 
age. 
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Exhibit 28. Avg. Employment Gain by Age Group per 5-year interval 
 
 
Size 
The distribution of employment gains by high-growth businesses based on employment size at the start 
of each observation period is skewed towards smaller businesses (Exhibit 29). Both relative and absolute 
high-growth cohorts capture more than half of their total employment gains from businesses in the 21-
250 employees range. The relative high-growth cohort has a larger share of gains coming from 
businesses less than 20 employees. However, both cohorts get less than a fifth of all employment gains 
from businesses larger than 500 employees, which is the maximize size for being considered a “small 
business” in most manufacturing industries by the U.S. Small Business Administration. 
Exhibit 29. Avg. Employment Gain by Size Group per 5-year interval 
 
 
Location 
The employment impact of high-growth manufacturing is distributed across all 50 states and the District 
of Columbia. However, more than half of the job gains are concentrated in the top 10 states on average, 
regardless of growth definition. Among the relative high-growth cohort, the top 10 states by 
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employment gains resembles the top 10 states by number of high-growth businesses (Exhibit 30). 
California contributes an average of 60,700 jobs per observation period, followed by Texas with nearly 
43,000 jobs. North Carolina cracks the top 10, displacing Florida, after falling just outside on the basis of 
numbers of high-growth businesses. 
Exhibit 30. Top 10: Avg. Employment Gain by State per 5-year interval (Relative) 
State Jobs Added % of Manufacturing Abs. Net Change % of Private Sector Abs. Net Change 
CA 60,710  4.0%  2.9%  
TX 42,937  2.8%  2.3%  
OH 28,447  1.9%  1.4%  
MI 23,771  1.7%  0.9%  
WI 23,689  1.6%  1.1%  
PA 22,832  1.6%  1.0%  
IN 20,726  1.5%  0.9%  
IL 20,076  1.4%  0.9%  
NY 18,463  1.2%  0.9%  
NC 17,506  1.2%  0.9%  
 
The profile of states ranked by the employment contribution of their absolute high-growth businesses is 
nearly identical to the profile of the relative high-growth cohort, with only some slight re-shuffling 
(Exhibit 31). Overall, the average job gains among the absolute growth cohort are on the order of 5,000-
10,000 more per state among the top 10 compared to the relative high-growth cohort. 
Exhibit 31. Top 10: Avg. Employment Gain by State per 5-year interval (Absolute) 
State Jobs Added % of Manufacturing Abs. Net Change % of Private Sector Abs. Net Change 
CA 71,020  4.8%  3.4%  
TX 51,499  3.4%  2.7%  
OH 39,023  2.7%  1.9%  
WI 30,863  2.2%  1.5%  
PA 30,678  2.2%  1.4%  
MI 30,335  2.1%  1.2%  
IN 28,976  2.1%  1.3%  
IL 27,163  1.9%  1.2%  
NY 24,041  1.6%  1.1%  
NC 22,464  1.5%  1.1%  
 
A full listing of the high-growth businesses by state ranked by employment contribution is available in 
Appendix B. 
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Which industries and locations are outperforming in their employment contribution by high-growth 
manufacturing businesses relative to their share of the pool of high-growth manufacturing 
businesses? 
The pattern of employment gains by high-growth manufacturing businesses reveals that the impacts 
cluster in the industries and locations that support the most high-growth businesses. These tend to be 
the larger industries and larger states by number of establishments, meaning the odds are greater that 
high-growth manufacturing businesses will appear there. This is an important finding to understand 
where the bulk of employment in high-growth manufacturing has accumulated. However, nearly as 
important is to identify which industries and states are punching above their weight by hosting high-
growth manufacturing businesses that contribute disproportionately to employment gains relative to 
their number in those industries and states. These are the over-achievers. 
Industry 
In the relative high-growth cohort, 51 of 86 industry groups are contributing a larger share of 
employment gains than their share of high-growth businesses on average over the observation periods. 
The top 10 are highlighted in Exhibit 32. The Transportation Equipment manufacturing subsector (NAICS 
336) dominates the list with four of the top 10. Motor vehicle parts manufacturing stands out in 
particular for its significant number of jobs added (20,000+), but also its over-achievement of 3.2x in 
employment gains relative to its share of high-growth businesses. Animal Slaughtering & Processing also 
is a large job creator that outperforms by 2.9x. 
Exhibit 32. Top 10: “Over-achieving” Industries by Avg. Employment Gain per 5-year interval (Relative) 
NAICS Industry Group 
Jobs 
Added 
Avg. Share of 
Employment 
Gains 
Avg. Share of 
High-Growth 
Businesses Ratio 
3361 Motor vehicle manufacturing 7,653  1.5%  0.2%  879.2%  
3341 Computer and peripheral equipment mfg. 13,292  2.6%  0.5%  538.3%  
3363 Motor vehicle parts manufacturing 20,766  4.0%  1.3%  319.5%  
3352 Household appliance manufacturing 3,018  0.6%  0.2%  306.7%  
3116 Animal slaughtering and processing 17,345  3.3%  1.2%  290.9%  
3364 Aerospace product and parts manufacturing 12,380  2.4%  0.9%  274.4%  
3221 Pulp, paper, and paperboard mills 5,216  1.0%  0.4%  273.3%  
3251 Basic chemical manufacturing 5,675  1.1%  0.4%  272.9%  
3162 Footwear manufacturing 1,062  0.2%  0.1%  272.9%  
3365 Railroad rolling stock manufacturing 2,052  0.4%  0.2%  252.2%  
 
Among the absolute high-growth cohort, 45 industry groups over-achieve in high-growth business 
employment contributions. The players in the top 10 are all the same, except for Sugar & Confectionary 
Product (NAICS 3113) cracking the list, with Pulp, Paper & Paperboard Mills dropping out (Exhibit 33). 
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Exhibit 33. Top 10: “Over-achieving” Industries by Avg. Employment Gain per 5-year interval (Absolute) 
NAICS Industry Group 
Jobs 
Added 
Avg. Share of 
Employment 
Gains 
Avg. Share of 
High-Growth 
Businesses Ratio 
3361 Motor vehicle manufacturing 11,235  1.7%  0.3%  629.0%  
3341 Computer and peripheral equipment mfg. 15,515  2.3%  0.6%  410.9%  
3352 Household appliance manufacturing 4,718  0.7%  0.3%  272.2%  
3116 Animal slaughtering and processing 28,700  4.3%  1.8%  240.5%  
3364 Aerospace product and parts manufacturing 19,062  2.9%  1.3%  218.2%  
3365 Railroad rolling stock manufacturing 2,278  0.3%  0.2%  205.6%  
3162 Footwear manufacturing 1,201  0.2%  0.1%  202.7%  
3363 Motor vehicle parts manufacturing 28,456  4.3%  2.1%  202.0%  
3251 Basic chemical manufacturing 6,584  1.0%  0.5%  197.0%  
3113 Sugar and confectionery product manufacturing 4,480  0.7%  0.3%  191.5%  
 
A full listing of industry groups ranked by their over- or under-achievement in employment contribution 
is provided in Appendix B. 
Location 
In the relative high-growth cohort, there are 24 states that have a share of the high-growth 
manufacturing employment gains that exceeds their share of the high-growth manufacturing 
businesses. The top 10 are highlighted below in Exhibit 34. The list is led by some relatively small 
contributors to high-growth manufacturing employment: District of Columbia (1,003 jobs on average) 
and Nebraska (4,928 jobs on average). However, two of the largest states for manufacturing—Wisconsin 
and Indiana—also contribute to employment at roughly 1.37x and 1.3x their share of high-growth 
manufacturing businesses. 
Exhibit 34. Top 10: “Over-achieving” States by Avg. Employment Gain per 5-year interval (Relative)  
State Jobs Added 
Avg. Share of Employment 
Gains 
Avg. Share of High-Growth 
Businesses Ratio 
DC 1,003  0.2%  0.0%  540.6%  
NE 4,928  1.0%  0.6%  153.3%  
KY 9,442  1.8%  1.2%  147.5%  
WI 23,689  4.6%  3.3%  136.7%  
NJ 16,438  3.2%  2.4%  132.3%  
ID 3,826  0.7%  0.6%  130.9%  
IN 20,726  4.0%  3.1%  129.5%  
MO 14,117  2.7%  2.1%  128.5%  
AL 10,658  2.1%  1.6%  127.6%  
AK 923  0.2%  0.1%  127.5%  
 
In the absolute high-growth cohort, there are 23 over-achieving states. Some of the smaller states 
continue to top the list. But, once again, we see states with significant manufacturing bases contributing 
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disproportionately to employment gains: New Jersey at 1.3x, Missouri and Kentucky at 1.22x each, and 
Indiana at 1.18x. 
Exhibit 35. Top 10: “Over-achieving” States by Avg. Employment Gain per 5-year interval (Absolute)  
State Jobs Added 
Avg. Share of Employment 
Gains 
Avg. Share of High-Growth 
Businesses Ratio 
DC 1,009  0.2%  0.0%  592.1%  
ID 4,804  0.7%  0.5%  134.6%  
NE 6,708  1.0%  0.7%  134.1%  
NJ 18,862  2.8%  2.2%  129.8%  
KY 13,466  2.0%  1.6%  122.3%  
MO 18,074  2.7%  2.2%  122.1%  
IN 28,976  4.3%  3.7%  117.6%  
MS 6,307  0.9%  0.8%  117.1%  
AK 1,046  0.2%  0.1%  116.8%  
AR 8,378  1.3%  1.1%  116.2%  
 
A full listing of states ranked by their over- or under-achievement in employment contribution is 
provided in Appendix B. 
Are high-growth manufacturing businesses more efficient than their industry peers in terms of labor 
productivity (sales per employee)? 
An assessment of labor productivity is important for understanding the efficiency, and thus part of the 
competitiveness, of high-growth manufacturing businesses. While ReferenceUSA has less coverage of 
establishment sales than its does for employment, and the accuracy of the sales data is unclear given 
the challenges of verifying private business financials, I undertook an analysis of sales per employee as 
the best available approximation for labor productivity. 
In order to make a comparison of labor productivity across industries and across time, I use the 
percentage difference between the average labor productivity of high-growth manufacturing businesses 
and their industry group. These measurements were taken at the beginning and the end of each 
observation period. The ReferenceUSA sales figures are presented in nominal dollars. For the purposes 
of this analysis, only business establishments with a full 5 years of data for each observation period were 
included to avoid significant variations in labor productivity measurements by business due to sales 
price inflation between different observation start and end years. Consequently, this excludes some 
high-growth businesses from our sample. 
Regardless of the definition of high-growth (relative or absolute), the direction of the outcome is the 
same: High-growth manufacturing businesses on average are more efficient (i.e. have higher labor 
productivity) than their industry group at the beginning of the observation period and are less efficient 
at the end of the observation period (see Exhibits 36 and 37). For a short period, the absolute high-
growth cohorts are less efficient at both beginning and end of the observations in 2000-2004 and 2001-
2005. Otherwise, the over-riding pattern holds of high employment growth with a decline in labor 
productivity compared to peers. This decline is on the order of approximately $37,000 to $119,000 per 
employee for the relative high-growth cohort and $43,000 to $114,000 per employee for the absolute 
growth cohort (comparing mean values). 
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Exhibit 36. Avg. Labor Productivity Spread: High-Growth (Relative) to Industry Group 
 
Start End 
Period Median Mean 
Median 
($000) 
Mean 
($000) Median Mean 
Median 
($000) 
Mean 
($000) 
1997-2001 3.0% 11.4% 7.25  8.27  (6.0%) (9.7%) (14.65) (28.33) 
1998-2002 4.3% 9.1% 7.37  19.30  (8.2%) (10.4%) (19.86) (31.72) 
1999-2003 4.2% 20.1% 7.21  62.44  (6.2%) (5.5%) (11.73) (13.61) 
2000-2004 3.2% 10.1% 9.17  44.43  (6.4%) (8.5%) (16.63) (25.70) 
2001-2005 3.0% 6.3% 6.87  30.39  (6.0%) (7.1%) (13.78) (19.19) 
2002-2006 2.3% 12.2% 5.05  48.76  (6.7%) (6.1%) (20.46) (20.24) 
2003-2007 1.2% 7.2% 1.90  20.72  (6.1%) (6.8%) (18.67) (28.11) 
2004-2008 4.6% 17.2% 14.15  43.60  (7.9%) (7.2%) (26.40) (34.62) 
2005-2009 5.9% 18.5% 11.31  55.71  (9.0%) (8.2%) (29.63) (39.31) 
2006-2010 6.9% 13.7% 19.88  58.96  (11.6%) (12.7%) (39.00) (59.79) 
 
Exhibit 37. Avg. Labor Productivity Spread: High-Growth (Absolute) to Industry Group 
 
Start End 
Period Median Mean 
Median 
($000) 
Mean 
($000) Median Mean 
Median 
($000) 
Mean 
($000) 
1997-2001 2.1% 25.7% 3.94  39.62  (15.8%) (16.3%) (37.66) (49.55) 
1998-2002 1.6% 4.6% 1.83  7.30  (16.4%) (15.7%) (31.81) (46.49) 
1999-2003 1.6% 12.9% 2.28  43.88  (12.0%) (12.3%) (27.46) (36.04) 
2000-2004 (4.4%) 2.6% (10.05) 18.00  (11.7%) (12.6%) (28.11) (37.42) 
2001-2005 (0.8%) 2.2% (1.43) 11.69  (9.9%) (10.2%) (21.51) (31.14) 
2002-2006 1.3% 6.3% 2.85  26.82  (10.0%) (11.1%) (31.04) (43.64) 
2003-2007 0.5% 6.2% 0.84  24.73  (11.5%) (11.3%) (36.11) (43.46) 
2004-2008 0.5% 11.6% 0.99  28.22  (11.3%) (11.9%) (35.73) (51.17) 
2005-2009 4.0% 14.3% 7.39  45.65  (12.4%) (11.3%) (36.75) (48.48) 
2006-2010 5.0% 10.6% 13.97  47.93  (14.0%) (14.3%) (43.33) (65.83) 
 
There is a notable trend that high-growth businesses appear to lower their labor productivity rapidly 
across the interval of measurement. When looking at the median values, high-growth business labor 
productivity falls proportionately further behind the industry than they were ahead of it at the start of 
the period. This is particularly apparent amongst the absolute high-growth cohorts, suggesting that large 
absolute employment gains are more burdensome (for a time) to the efficiency of a manufacturing 
operation than large relative gains. Overall, the relative high-growth cohorts appear to have a higher 
labor productivity advantage to industry at the start of the period and do not suffer as dramatic declines 
compared to the absolute high-growth cohorts. 
Positive Outliers: Looking across industry groups, two stand out for having high-growth businesses 
(defined both relatively and absolutely) with an avg. labor productivity advantage over industry both at 
the start and the end of the period: Petroleum & Coal Products (NAICS 3241) and Turbine & Power 
Transmission Equipment (NAICS 3336). Based on an average across all observations periods, Petroleum 
& Coal products retains labor productivity spreads of +14.3% and +12% for relative and absolute high-
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growth cohorts, respectively. Meanwhile, Turbine & Power Transmission Equipment retains spreads of 
+10.8% and +7%, respectively. While these two industry groups do sacrifice some efficiency from the 
start of the growth period to the end, it is relatively minor compared to the bulk of the industry groups. 
(A few other industries also exhibit a positive spread at the end of the period, but these are much closer 
to zero, or have a very small sample of high-growth businesses on which to calculate labor productivity, 
leading me to discount them entirely.) 
Negative Outliers: On the opposite end of the spectrum, there are a handful of industry groups that 
stand out for the magnitude of decline in labor productivity that they experience on average over the 
observation periods. In particular, Accessories & Other Apparel manufacturing (NAICS 3159) goes from 
having a 269% or 191% advantage among absolute and relative high-growth cohorts, respectively, to a 
16% or 15% disadvantage. Other notable decliners are Fiber, Yarn & Thread Mills (-66% point or -111% 
point swing in its labor productivity among absolute and relative growth cohorts, respectively), and 
Household Appliance  (-58.1% point swing across both growth cohorts). 
A table of the dollar and percentage differences between high-growth cohort and the industry group 
average for the sample is provided in Appendix B. 
What is the correlation of labor productivity growth to employment growth among high-growth 
manufacturing businesses by industry? 
While it is expected that labor productivity may decline during a period of employment growth—as new 
workers are less efficient than experienced workers— it could very well rise after enough time has 
passed to allow the investments in the workforce and management systems to take hold. Thus, we 
should expect labor productivity growth to abate somewhat in sync with employment growth.  This 
pattern is partially observed in the data above comparing labor productivity at two points in time. 
To further test this finding, I performed a correlation analysis of employment percentage growth and 
real labor productivity percentage growth by business establishment for the 1997-2001 and 2006-2010 
cohorts. The correlation was run across all business records with the full 5 years of data in these two 
observation periods. The analysis was performed at the NAICS subsector level (3-digit) to permit 
converting establishment sales into 2010 dollars using the Producer Price Index for each respective 
subsector published by the Bureau of Labor Statistics, as well as to ensure sufficiently large samples in 
each subsector to generate stable correlations. 
We find that the correlation is weakly negative to non-existent across both high-growth definitions, as 
well as the total sample. Most coefficients are in the range of -0.01 to -0.1, with only a few subsectors 
showing positive correlations approaching 0.2 in the 1997-2001 relative high-growth cohort. This 
suggests that high-growth manufacturing businesses are not different than the rest of their industry 
peers in the dynamics of sacrificing some efficiency (at least temporarily) to achieve greater scale 
through employment growth. The full table of correlation coefficients by subsector and high-growth 
definition are provided in Appendix B. 
Results: North Carolina Analysis 
In addition to the analysis of high-growth manufacturing at the U.S. level, I analyzed the subset of 
manufacturing businesses in the State of North Carolina that met the high-growth thresholds defined for 
the sector nation-wide, asking similar questions about the profile and employment contribution of these 
businesses. 
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Who have been the high-growth businesses in North Carolina manufacturing over the period 1997 -
2010 in terms of industry and location? 
North Carolina hosted an average of 289 high-growth manufacturing businesses or 3% of the relative 
high-growth cohort in the country from 1997-2010. Among the absolute high-growth cohort, the state 
hosted an average of 321 businesses or 3.3% of the cohort. These figures ranked North Carolina in 11th 
place on average among all U.S. states. See the breakdown of North Carolina’s high-growth pool by 
cohort in Appendix C. 
Below I analyze the composition of North Carolina’s high-growth manufacturing businesses by their 
industry affiliation and ZIP code, looking across all 10, rolling five-year intervals. Within these 
parameters, we can form a profile of where high-growth manufacturing businesses tend to cluster by 
the greatest number of establishments through average rank and rank volatility. I will focus the analysis 
on areas where the North Carolina profile diverges from the national profile. Because the pattern of 
high-growth manufacturing businesses by age and size is substantially similar in North Carolina to the 
national profile, I have not discussed those two demographic variables. 
Unfortunately, the small number of establishments in some industry groups and ZIP codes  and the 
fluctuations in establishment counts from interval to interval prevents making effective comparisons 
based on concentration of high-growth manufacturing businesses relative to the size of the parameter 
group. Whereas I provided these rankings at the U.S. level, the rankings at the state level are not stable 
enough to draw any conclusions. Therefore, I have not performed that analysis. 
Industry 
The profile of high-growth manufacturing business industry affiliation in North Carolina has a few 
differences with the national profile. Within the cohort of relative growers, Household &  Institutional 
Furniture (NAICS 3371), Converted Paper Product (NAICS 3222), and Other Textile Product Mills (NAICS 
3149) crack into the top 10. Otherwise, the top 3 industry groups—Printing & Related Support Activities, 
Machine Shops, and Other Miscellaneous—hold their positions, with a clustering of several industry 
groups around third place. No industry group is dominant with the greatest concentration in Printing at 
8.7% on average. 
Exhibit 38. Top 10: Avg. Rank by % of All High-Growth Businesses (Relative Definition) 
NAICS Industry Group Avg. Share Avg. Rank Avg. Volatility 
3231 Printing and related support activities 8.7% 1.3 0.0 
3327 Machine shops and threaded product mfg. 7.6% 2 0.2 
3399 Other miscellaneous manufacturing 5.4% 4.2 0.2 
3261 Plastics product manufacturing 5.7% 4.3 (0.1) 
3371 Household and institutional furniture mfg. 5.6% 4.4 (0.2) 
3219 Other wood product manufacturing 5.2% 4.9 (0.4) 
3323 Architectural and structural metals mfg. 3.7% 7.2 0.3 
3222 Converted paper product manufacturing 2.8% 9.9 (0.6) 
3339 Other general purpose machinery manufacturing 2.8% 10.6 0.2 
3149 Other textile product mills 2.7% 11.1 (0.7) 
 
43 
 
Looking at the profile of absolute growers, what stands out is the number of industry groups (8) that are 
repeated from the profile of relative growers. There was far less overlap in the industry affiliation of the 
two groups of high-growth businesses in the U.S. analysis. The rankings have shifted so that Household 
& Institutional Furniture is now in first place, with Other Fabricated Metal Product and Beverage 
manufacturing joining the top 10. Otherwise, there is less concentration among the top 10 absolute 
growers (45% of all high-growth businesses) than the top 10 relative growers (50%), which is similar to 
the national profile. 
Exhibit 39. Top 10: Avg. Rank by % of All High-Growth Businesses (Absolute Definition) 
NAICS Industry Group Avg. Share Avg. Rank Avg. Volatility 
3371 Household and institutional furniture mfg. 7.3% 1.8 (0.1) 
3261 Plastics product manufacturing 7.0% 2.3 (0.1) 
3219 Other wood product manufacturing 5.1% 4.6 (1.4) 
3231 Printing and related support activities 4.6% 4.7 0.3 
3222 Converted paper product manufacturing 4.3% 5.5 (0.4) 
3327 Machine shops and threaded product mfg. 4.6% 6.1 1.9 
3323 Architectural and structural metals mfg. 3.7% 6.8 0.2 
3399 Other miscellaneous manufacturing 3.6% 7.5 0.0 
3329 Other fabricated metal product manufacturing 2.6% 10.4 (1.1) 
3121 Beverage manufacturing 2.5% 11.7 (2.1) 
 
A full listing of the high-growth businesses by industry group ranked by proportion of the high-growth 
cohort is available in Appendix C. 
Location 
To analyze the geographic distribution of high-growth manufacturing businesses in the state, I used the 
5-digit ZIP code of the business establishment address, which was found to be accurate 92% of the time 
(InfoGroup 2012). I paired the ZIP code provided in the ReferenceUSA directory with a listing of all North 
Carolina ZIP codes and the associated primary city and county from FreeZipCodes.com. Given the 
relatively small areas covered by a ZIP code, the number of manufacturing establishments in any one ZIP 
code varied widely from a maximum of 62-64 to 1, 2, or none. The top 10 ZIP codes by share of the 
state’s total relative high-growth pool is dominated by Mecklenburg County (Exhibit 40). However, High 
Point and Hickory—two cities that anchor the state’s furniture manufacturing industry also appear on 
the list. However, no single ZIP code has more than 2.3% of the total pool of relative growers on 
average, and the top 10 ZIP codes span much of the state, demonstrating a broad distribution of high-
growth manufacturing throughout North Carolina. 
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Exhibit 40. Top 10: Avg. Rank by % of All High-Growth Businesses (Relative Definition) 
ZIP Primary City County Avg. Share Avg. Rank Avg. Volatility 
27260 High Point Guilford 2.3%  3.8 (0.4) 
28208 Charlotte Mecklenburg 2.1%  8.7 4.6  
28273 Charlotte Mecklenburg 1.9%  5.5 1.3  
28603 Hickory Catawba 1.6%  14.6 1.3  
27709 Durham Durham 1.3%  8.5 (0.8) 
27360 Thomasville Davidson 1.2%  15.2 (2.7) 
27409 Greensboro Guilford 1.2%  12.8 (0.2) 
28203 Charlotte Mecklenburg 1.1%  15.9 (1.1) 
28217 Charlotte Mecklenburg 1.1%  12.3 1.0  
28704 Arden Buncombe 1.1%  19.6 3.1  
 
The distribution of absolute growers by ZIP code is slightly different. Only one Mecklenburg ZIP now 
appears in the top 10 (Exhibit 41). Meanwhile, Randolph and Guilford counties, which are in close 
proximity, take 4 of the top 10 spots. Again, the distribution of high-growth manufacturing appears to 
span much of the state. However, under both relative and absolute high-growth definitions, the lack of a 
clear hierarchy by average rank suggests that from interval to interval, volatility in the count of high-
growth manufacturing businesses by ZIP code muddies the picture of where high-growth manufacturing 
tends to cluster. 
Exhibit 41. Top 10: Avg. Rank by % of All High-Growth Businesses (Absolute Definition) 
ZIP Primary City County Avg. Share Avg. Rank Avg. Volatility* 
28603 Hickory Catawba 2.3%  5.1 3.4  
27709 Durham Durham 1.5%  5.8 (1.1) 
27261 High Point Guilford 1.5%  6 n/a 
28273 Charlotte Mecklenburg 1.6%  7.8 1.4  
27360 Thomasville Davidson 1.3%  8.6 (3.6) 
27260 High Point Guilford 1.5%  9.8 (0.8) 
27317 Randleman Randolph 1.1%  10.6 0.2  
27263 High Point Randolph 0.9%  11 n/a 
28625 Statesville Iredell 1.1%  13.3 0.1  
27834 Greenville Pitt 0.1%  15 n/a 
*A few ZIPs missed data in successive intervals, which made calculation of rank volatility impractical. 
 
What is the employment contribution of high-growth manufacturing businesses to North Carolina’s 
manufacturing sector and the state economy as a whole? How does this contribution vary across 
industry and location? 
Across the study period of 1997-2010, manufacturing employment steadily declined in North Carolina. 
Dissected into rolling, 5-year intervals, we see the change in employment for the entire sector ranged 
from losing 63,000 jobs to losing more than 177,000 jobs in one stretch between 2000 and 2004 (Exhibit 
42). Meanwhile, the North Carolina private sector as a whole experienced two recessions (2001 and 
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2007-2009) with periods of robust employment growth in between, generating more than 295,000 jobs 
between 2003 and 2007. 
Exhibit 42. North Carolina Employment Change by 5-year interval, 1997-2010 
 
Source: Author’s analysis of Bureau of Labor Statistics Quarterly Census of Employment and Wages 
 
As with the U.S. analysis, I evaluated the employment contribution of the high-growth manufacturing 
businesses in North Carolina in terms of their share of the absolute net change in employment of two 
reference groups: the manufacturing sector and the private sector. This controls for the sign difference 
from period to period, and allows for comparisons between net job gains by high-growth businesses and 
net job losses by the sector. 
We find that in each of the intervals, relative high-growth manufacturing businesses added anywhere 
from 12,300 to 26,900 jobs to the state economy (Exhibit 43). This constitutes approximately 8% to 32% 
of the absolute net change in employment across the manufacturing sector, implying that without these 
high-growth businesses the net job losses in manufacturing would have been 8% to 32% worse. To the 
private sector as a whole, the contribution of relative growers ranges from 7% to 373% in the years of 
net gains. Without the relative high-growth businesses, the net job losses during the recessionary 
observation periods would have been 13% to 31% deeper. 
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Exhibit 43. Employment Impact of Relative High-Growth Manufacturing by 5-year interval, 1997-2010 
 
Source: Author’s analysis of ReferenceUSA and BLS Quarterly Census of Employment and Wages 
 
The employment contribution of the absolute high-growth manufacturing businesses is more dramatic, 
adding anywhere from 15,600 jobs to 32,200 jobs during the intervals (Exhibit 44). Without these jobs, 
the net job losses in manufacturing would have been 12% to 33% deeper. For the entire private sector, 
the absolute high-growth manufacturing businesses contributed 6% to 624% of net job gains during 
expansion periods. During recessionary observation periods, the private sector net job losses would 
have been 14% to 35% deeper without absolute high-growth manufacturing gains. 
Exhibit 44. Employment Impact of Absolute High-Growth Manufacturing by 5-year interval, 1997-2010 
 
Source: Author’s analysis of ReferenceUSA and BLS Quarterly Census of Employment and Wages 
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Industry 
The North Carolina relative high-growth cohort created 17,500 net new jobs on average per 5-year 
interval, or an average of nearly 3500 jobs per year. This accounts for approximately 16% of the absolute 
net job change in the North Carolina manufacturing sector and 57% of the absolute net job change in 
the state’s private sector on average across all intervals. 
In terms of job gains, the top 10 industry groups are led by Household & Institutional Furniture—one of 
the industry groups that supports the most relative high-growth manufacturing establishments—
followed by Other General Purpose Machinery and Plastics. Interestingly, two Food manufacturing and 
two Textiles manufacturing industry groups make significant employment contributions, despite not 
appearing in the top 10 of industry groups that support a lot of relative high-growth businesses. This 
suggests that high employment growth in these industry groups is concentrated among fewer 
establishments, and may therefore be less stable. 
Exhibit 45. Top 10: Avg. Employment Gain by Industry Group per 5-year interval (Relative) 
NAICS Industry Group 
Jobs 
Added 
% of Manufacturing 
Abs. Net Change 
% of Private Sector 
Abs. Net Change 
3371 
Household and institutional furniture 
mfg. 1,137  1.1%  3.9%  
3339 
Other general purpose machinery 
manufacturing 1,102  0.9%  2.1%  
3261 Plastics product manufacturing 843  0.8%  4.1%  
3117 
Seafood product preparation and 
packaging 826  0.5%  0.7%  
3151 Apparel knitting mills 732  0.6%  5.1%  
3131 Fiber, yarn, and thread mills 680  0.7%  0.6%  
3231 Printing and related support activities 668  0.7%  3.7%  
3116 Animal slaughtering and processing 638  0.5%  4.5%  
3315 Foundries 590  0.6%  0.8%  
3219 Other wood product manufacturing 581  0.6%  1.5%  
 
Meanwhile, the absolute high-growth cohort created 22,400 jobs per 5-year interval, or an average of 
approximately 4400 jobs per year. This accounts for 21% of the absolute net job change in the 
manufacturing sector and nearly 87% of the absolute net job change in the private sector on average 
across all intervals. 
In terms of job gains by absolute high-growth businesses, the top 10 industry groups look very similar to 
those in the relative high-growth profile. In fact, top 3 positions are identical. This time, the cohort of 
top 10 absolute high-growth businesses creates approximately 1500 more jobs than their peers in the 
relative high-growth cohort. Meanwhile, Pharmaceutical & Medicine manufacturing has cracked the top 
10, creating nearly 700 net new jobs per interval on average. 
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Exhibit 46. Top 10: Avg. Employment Gain by Industry Group per 5-year interval (Absolute) 
NAICS Industry Group 
Jobs 
Added 
% of Manufacturing 
Abs. Net Change 
% of Private Sector 
Abs. Net Change 
3371 
Household and institutional furniture 
mfg. 1,649  1.6%  7.7%  
3339 
Other general purpose machinery 
manufacturing 1,113  0.9%  2.3%  
3261 Plastics product manufacturing 1,066  1.0%  5.4%  
3116 Animal slaughtering and processing 955  0.8%  5.6%  
3117 
Seafood product preparation and 
packaging 833  0.5%  0.7%  
3151 Apparel knitting mills 815  0.6%  6.0%  
3131 Fiber, yarn, and thread mills 760  0.7%  1.0%  
3254 
Pharmaceutical and medicine 
manufacturing 692  0.7%  2.3%  
3219 Other wood product manufacturing 686  0.7%  2.2%  
3231 Printing and related support activities 686  0.7%  3.7%  
 
A full listing of the high-growth businesses by industry group ranked employment contribution is 
available in Appendix C. 
Location 
The employment impact of high-growth manufacturing is distributed across 36% of the 1090 ZIP codes 
in the State of North Carolina. However, a third of all the job gains are concentrated in the top 10 ZIP 
codes on average across the study period, regardless of growth definition. Among the relative high-
growth cohort, the top 10 ZIP codes by employment gains resemble the top 10 ZIP codes by share of 
high-growth businesses in terms of their County affiliation (Exhibit 47), with the addition of Dare, Surry, 
Gaston and Watauga to the leaderboard. 
Exhibit 47. Top 10: Avg. Employment Gain by ZIP Code per 5-year interval (Relative) 
ZIP Primary City County Jobs Added 
% of Manufacturing 
Abs. Net Change 
% of Private Sector 
Abs. Net Change 
27709 Durham Durham 1,004  1.1%  2.1%  
27981 Wanchese Dare 846  0.5%  0.8%  
28603 Hickory Catawba 779  0.8%  2.3%  
27030 Mount Airy Surry 672  0.5%  5.0%  
28273 Charlotte Mecklenburg 639  0.5%  2.1%  
28625 Statesville Iredell 476  0.4%  0.5%  
28235 Charlotte Mecklenburg 405  0.4%  0.3%  
28120 Mount Holly Gaston 379  0.4%  0.3%  
27409 Greensboro Guilford 357  0.4%  0.3%  
28607 Boone Watauga 280  0.3%  0.2%  
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The profile of ZIP Codes ranked by the employment contribution of their absolute high-growth 
businesses is nearly identical to the profile of the relative high-growth cohort, with only some slight re-
shuffling (Exhibit 48). 
Exhibit 48. Top 10: Avg. Employment Gain by ZIP Code per 5-year interval (Absolute) 
ZIP Primary City County Jobs Added 
% of Manufacturing 
Abs. Net Change 
% of Private Sector 
Abs. Net Change 
27709 Durham Durham 1,212  1.3%  2.4%  
28603 Hickory Catawba 886  0.9%  3.0%  
27981 Wanchese Dare 843  0.5%  0.7%  
27030 Mount Airy Surry 695  0.5%  5.2%  
28273 Charlotte Mecklenburg 678  0.5%  2.1%  
28625 Statesville Iredell 580  0.5%  1.6%  
28235 Charlotte Mecklenburg 413  0.4%  0.4%  
28120 Mount Holly Gaston 378  0.4%  0.3%  
27409 Greensboro Guilford 372  0.4%  0.3%  
27261 High Point Guilford 343  0.4%  2.0%  
 
Discussion 
This study sought to address the following research questions about the profile of high-growth 
manufacturing businesses in the Unites States: 
1. Who have been the high-growth businesses in U.S. manufacturing in terms of industry, age, size, 
and location? 
2. What is the employment contribution of high-growth manufacturing businesses to the sector 
and the economy as a whole? How does this contribution vary across industry, age, size, and 
location? 
3. Which industries and locations are outperforming in their employment contribution by high-
growth manufacturing businesses relative to their share of the pool of high-growth 
manufacturing businesses? 
4. Are high-growth manufacturing businesses more efficient than their industry peers in terms of 
labor productivity (sales per employee)? 
5. What is the correlation of labor productivity growth to employment growth among high-growth 
manufacturing businesses by industry? 
The study applied the commonly used relative and absolute definitions of high employment growth to a 
sample of ongoing manufacturing business establishments during the period of analysis from 1997-
2010, a time in which the U.S. economy passed through two recessions. Growth was measured for each 
business across 10, rolling 5-year intervals during that study period. Businesses at or above the 90th 
percentile threshold for average annual growth in a given interval were identified as “high-growth.” 
Because of the snowballing effect of the sample growing each year with new market entrants, the 90th 
percentile threshold natural moved lower over time. 
The profile of high-growth manufacturing businesses comported with several findings in the high-growth 
firm literature, namely: 
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1) the businesses were spread across a diversity of industry groups (none having more than a 10% 
share of the high-growth pool), with different concentrations based on whether high-growth 
was defined as relative or absolute; 
2) the businesses were younger on average than their peers, with relative growers slightly younger 
than absolute growers, although well beyond the start-up phase (mean of 28-42 years); and 
3) relative growers were smaller in employment size at the beginning of the interval than the 
sample while absolute growers were larger than the sample. 
The most prominent industry groups among the high-growth businesses offers some surprises. 
The geographic distribution of the high-growth businesses was concentrated in the largest and 
historically manufacturing-centric states. However, many smaller states in the Southwest, Mountain, 
and Southeast regions had greater concentrations of high-growth businesses relative to their 
manufacturing base. Overall, this profile of high-growth manufacturing businesses was fairly stable 
across all 10 measurement intervals, with the greatest volatility coming in the industry affiliation of the 
businesses. 
The identified high-growth manufacturing businesses made a disproportionate contribution to 
employment growth in the sector and the U.S. economy as a whole, which is in line with other studies 
about the employment impact of high-growth firms (Henrekson and Jacobsson 2010). Given that the 
study period covered only years of employment decline for U.S. manufacturing  and two recessions, the 
jobs generated  by high-growth businesses were greater than the net new jobs in the sector in all 
intervals and greater than the private sector in several intervals. When the private sector did add jobs, 
the contribution of the high-growth businesses ranged from 6%-19% for relative growers and 8%-28% 
for absolute growers. 
The industry and location distribution of these employment contributions followed the overall 
distribution of the business establishments. However, more than half of the industry groups and nearly 
half of the states made out-sized employment contributions relative to their number of high-growth 
manufacturing businesses. This suggests that the wealth of job creation is more evenly distributed than 
the businesses themselves. 
In terms of productivity, the high-growth manufacturing businesses on average began the interval with 
higher sales per employee than the study population, but declined in productivity during the period of 
their employment growth, giving up their prior advantage. This is disappointing but not unsurprising 
based on findings from other studies that compared the relationship firm-level employment growth and 
productivity outcomes (Daunfeldt, Orth and Rudholm 2013; Coad and Broekel 2012). A 
contemporaneous correlation of real labor productivity growth to employment growth for the first 
interval (1997-2001) and the last interval (2006-2010) found either a weakly negative or non-existent 
correlation regardless of growth measure or manufacturing subsector. 
Limitations and Areas for Further Study 
This study, like all retrospectives using historical data, is limited in its ability to forecast where 
employment growth in U.S. manufacturing will be in future years. Nevertheless, the findings are 
relevant for demonstrating that policymakers trying to accelerate economic opportunity for American 
workers through the manufacturing sector do not need to pin their hopes on the Fortune 500 or Silicon 
Valley firms. High-growth manufacturing is diffuse across industries and geographies. 
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Employment may be of limited usefulness as a sole growth indicator when its appeal is primarily to the 
public sector and not the business leaders who ultimately make the decisions about where to allocate 
resources and personnel. This is highlighted in the findings on labor productivity and employment 
growth. Although these findings are limited in their significance based on the intervals being compared, 
they general align with the outcome of other studies that find that high employment growth firms 
detract from productivity. However, as has been discussed in this paper, productivity growth is not a 
purely positive evolution of U.S. manufacturing given historical trends of boosting productivity through 
outsourcing, which has a negative impact on economic opportunity for U.S. households and the strength 
of industrial commons. Thus further research on the growth of U.S. manufacturing businesses may try to 
strike a balance between measuring employment and productivity gains, perhaps with attention to how 
productivity gains precede and/or lag periods of high employment growth such that a manufacturing 
business transitions from high-growth on one indicator to high-growth on another. 
The quality of jobs generated by high-growth manufacturing businesses is of critical importance to the 
value of their employment contribution. This study began with aggregate statistics about the 
opportunity that the U.S. manufacturing sector has afforded individuals at lower levels of education 
attainment and the wage premium it has paid above the private sector average. However, having 
identified a cohort of high-growth businesses that created a disproportionate number of net new jobs 
between 1997 and 2010, further research could investigate the nature of such jobs in terms of 
occupations, wages, benefits, and professional development. Techniques might include workplace 
surveys or ethnographies to determine whether high growth comes at a cost or a boost to job quality 
relative to the industry practice or relative to the alternative employment for the workers. 
The sampling approach of selecting only business establishments that survived through to the end of 
2012 (the last period of available data) differs from the prior literature that tends to select based on the 
ongoing status of the firm during the interval of measurement but not beyond, which implies that these 
other studies could be analyzing a cohort of firms that no longer exists. The attempt of this study was to 
compare job creation among businesses that have continued to provide employment. The effect of this 
approach is to ignore business churn at a time when the number of U.S. manufacturing establishments 
was declining and the upheaval this may cause in the lives of workers. It also ignores a potentially 
significant amount of industrial activity that impacts on the health of the surviving businesses and the 
manufacturing sector as a whole. The profile of the unknown high-growth businesses that were born, 
grew quickly, and died before 2012 could reflect a segment of manufacturing that will eventually 
produce one or more leading U.S. firms. However, given the focus of this study on sustained 
employment impact, it was deemed appropriate to narrow the sample to surviving businesses. 
Defining high growth based on the average annual growth between two observations has the effect of 
smoothing out variations in the pattern of growth by the business establishment. As previously 
discussed, this volatility is relevant for comparing how different businesses arrive at a high level of 
growth and for translating high-growth research findings into policies or programs designed to support 
such growth paths. Nevertheless, it is of secondary importance to identifying the high-growth 
businesses themselves, which was the intent of this study. 
This study applied overlapping five-year interval, which has the effect of making the sample of 
businesses and some of the observed growth in each interval redundant with the following, overlapping 
intervals. However, this was found to be an acceptable outcome in order to capture as many instances 
of employment growth as possible and avoid the problem of selecting arbitrary measurement intervals 
that exclude growth outside of and in between the chosen beginning and end dates. 
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The results of this study are also constrained by the necessity of aggregating establishments according 
to the NAICS’ crude classifications of industrial activity, which can mislead about the true business of a 
manufacturing enterprise. By delving into the industry group level (4-digit NAICS), I tried to apply some 
greater differentiation among forms of manufacturing. But, as anyone who has tried to fit the activity of 
so-called “advanced” manufacturing into the NAICS matrix has realized, these categories can be 
woefully inadequate for capturing the fast pace of change in processes and products. Furthermore, 
there can be a vast distance between the processes and products of businesses within the same industry 
group. These differences are vital in helping economic developers determine the intellectual property, 
financing, infrastructure, workforce skills, supplier networks, and trading partnerships necessary to 
support further growth of “high-growth” manufacturing. Thus, targeting economic development 
initiatives based solely on NAICS classifications is an ill-advised strategy. 
Implications for Economic Development Practice 
How should public policy support high-growth manufacturing businesses? This is still a difficult question 
to answer given how much remains unknown about the nature of growth among these businesses. 
However, there are clear indications of what types of policies and initiatives are misguided. 
In their critique of the public initiatives that are nominally intended to support high-growth firms, 
Brown, Mason and Mawson (2014) point out that policymakers have fallen into a few traps, including 
targeting specific sectors, fixating on start-up businesses, and providing financial support through 
venture funding. While high-growth firms come from a diversity of industries, public policy has often 
favored “targeting” its investments with a bias towards high-technology (i.e. life sciences, energy, and 
information technology), which excludes most high-growth firms. In addition, such targeting has tended 
to fixate on the “start-up” despite evidence that while high-growth firms are younger and smaller on 
average, they are nevertheless well beyond the start-up phase in size and age (Isenberg and Brown 
2014). 
Many high-growth firms are not in a position of being appropriate for or attractive to venture capital. 
High employment growth firms, in particular, will not necessarily align with venture capital’s objective to 
enter firms at a relatively early stage, increase business valuations (primarily through rapid revenue 
growth or at least potential revenue growth), and achieve exits of their investments through a sale to a 
strategic buyer or by taking the firm public on the stock market. Most high-growth firms are in industries 
where traditional debt financing, perhaps with flexible equity-like terms, is more appropriate. When the 
public sector has attempted to mimic private venture capital, it has been hampered by numerous 
tensions including the need to control public subsidy while making inherently risky investments, as well 
as the desire to provide patient capital without crowding out private investment. This pattern has been 
observed in the strategies of public investments in early-stage companies around the globe (Lerner 
2009). 
As a contrarian example, the North Carolina Economic Opportunities Fund managed by Dogwood Equity 
and organized as a Small Business Investment Company sought to fill a gap in the capital stack of the 
state’s high-growth firms. Based on findings from a study of rural North Carolina entrepreneurship (Lane 
1998), the fund set out to provide equity and subordinated debt—gap financing—to rural high-growth 
enterprises—a geography outside the scope of most VC funds—by leveraging their capital with regional 
banks that were familiar with the state’s business climate. The fund deployed its capital with the intent 
of helping its portfolio firms grow organically or through acquisitions. While it achieved financial returns, 
follow-on funds have not been raised (Lane 2014). 
53 
 
Brown, Mason and Mawson critique the public sector for over-emphasizing research and development 
(R&D) support as a tool to stimulate high-growth firms, citing the pervasiveness of these firms in 
industries where R&D is less valuable. However, in the case of U.S. manufacturing, public investment in 
R&D may be very beneficial to supporting high-growth businesses. The manufacturing sector spends 
approximately 70% of all business R&D dollars in the United States, according to the latest statistics 
(National Science Board 2014). This makes the U.S. manufacturing sector vital to the innovation 
enterprise of the entire country, as asserted by Pisano and Shih (2012). However, this share puts the 
U.S. manufacturing sector well below six other countries, including Germany (89%), South Korea (88%), 
Japan (87%), China (84%), France (84%), and the United Kingdom (74%). The U.S. disadvantage is 
acerbated by recent declines in R&D expenditures among some of the largest manufacturing spenders—
chemicals, and transportation equipment manufacturing.  Thus, the U.S. manufacturing sector as a 
whole is potentially losing ground in the innovation race with other economies at the same time that 
U.S. R&D spending as a share of GDP overall continues to lag. 
R&D has many properties of a public good, meaning that the social rate of return on investment in 
research and development is much higher than the private rate of return. Therefore, privately-funded 
R&D will be less than optimal, motivating the public sector to invest in R&D (Mamuneas and Nadiri 
1997). U.S. federal funding constitutes only about 10% of business R&D in the United States, and it is 
heavily concentrated, with nearly 57% of all federal expenditures on business R&D in transportation 
equipment manufacturing and computer and electronic products manufacturing (National Science 
Board 2014). Given the broad distribution of high employment growth businesses across manufacturing 
sectors, an argument could be made for diversifying the federal government’s investments in 
manufacturing R&D.   
Increased and diversified public investment in manufacturing R&D may help smaller manufacturers 
(which many high-growth businesses are) continue to innovate despite the trend of outsourcing R&D by 
U.S. multinational companies to places like China, India, Brazil and Israel, notes Tassey (2010). Tragically, 
the industrial commons is being eroded not just in the manufacturing process but also at the “head” of 
the value chain.  In response, Tassey suggests that public R&D investment must incorporate 
collaborative projects between government and manufacturing business in order to strengthen the U.S. 
presence in global R&D networks and generate technological innovations that can integrate with the 
non-linear production systems of the age and return economic benefits to the U.S. While financial 
support might flow from the federal level, such R&D collaborations necessarily play out in regions and 
communities, as evidenced by the NNMI hubs that are centered around universities and the Research 
Triangle Regional Partnership’s cleantech cluster in North Carolina. Therefore, regional and local 
policymakers and economic development practitioners can play a vital role in convening actors from 
business, government, and academia in their community to generate R&D strategies that will support 
the manufacturing base and ultimately stimulate employment growth. 
However, in addition to public financial resources, Brown, Mason and Mawson point out that high-
growth firms suggest hands-on technical assistance regarding strategy and business restructuring from 
peers or advisors in their industry is a form of support that they really crave. This is one of the hopes of 
the VC model, which usually entails the venture capitalist advising the firm’s management on key 
business points. In contrast to startups that are all in the launch phase of their business, high-growth 
firms are at various levels of maturity. Therefore, deep, relational engagement timed to critical “trigger 
points” in the growth process of the firm should be more effective than a fixed menu of short-term 
technical assistance. Given that such a level of engagement would be costly to furnish in the public 
sector, Brown, Mason and Mawson suggest peer learning networks. Meanwhile, Lichtenstein and Lyons 
54 
 
(2010) have offered another approach to maximize impact and efficiency of technical assistance by 
delivering it to cohorts of entrepreneurs grouped based on their skill levels as business leaders. 
Finally, while there is heterogeneity in the industry affiliations of high-growth firms, there is opportunity 
to achieve program economies of scale through the agglomeration of such firms, as shown in the 
distribution of North Carolina’s high-growth manufacturing businesses identified in this study. 
Geographically focused intervention may also reinforce the high-growth firms’ ties to the local business 
community and to the region, which can mitigate the risk that the firm (or its head office) may relocate 
following an acquisition (Brown, Mason, and Mawson 2014). 
Conclusion 
This study has provided a more nuanced and recent profile of high employment growth businesses 
specific to the U.S. manufacturing sector than can be found in prior research. The definition of high 
employment growth, the measurement intervals, and period of analysis were designed to create a 
relatively more comprehensive and stable portrait of U.S. manufacturing business growth in recent 
years. The results corroborate other findings about the economic importance of high-growth firms. The 
recent jobs contribution of high-growth manufacturing businesses points to an ongoing vitality and 
strength in U.S. manufacturing that pulses beneath the pall of the dismal sector-wide employment 
figures. While proactive strategies to support the naissance and persistence of high-growth 
manufacturing businesses are still unproven, practitioners and policymakers should adapt their 
perspective on regional economic development opportunities to encompass the unconventional 
character of these jobs engines. 
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Appendix A – ReferenceUSA Data Assessment 
Note on Source Data Vendor and Data Quality 
InfoGroup is a private data vendor, and ReferenceUSA is one of their products to assist clients with 
targeted business-to-business and business-to-consumer marketing strategies. InfoGroup had an 
independent audit performed on its business database by the College of Information Science & 
Technology at the University of Nebraska at Omaha. Comparing InfoGroup to three other unnamed 
competitors, the auditors randomly selected a representative sample of 114 ZIP codes from across the 
U.S. using a 99% confidence interval and 2.5% margin of error. An independent broker purchased all the 
business records in those ZIP codes from InfoGroup and the three competitors. Then the University of 
Nebraska auditors oversaw the verification of a common set of data points for each business from each 
data source (unique and matched): company name, phone number, address, primary industry, executive 
name and title, employment size and URL. The auditors oversaw the telephone survey which was 
performed by InfoGroup data specialists who were blinded to the source of the data.  The survey found 
statistical significance that InfoGroup was the leader among the competitive set in accuracy for 
company name (96.1% accurate), phone number (94.4%), primary industry (92.3%), employment size 
(78%), executive name (82.2%), executive title (89.9%), and URL (87.1%). The survey found InfoGroup 
had the highest accuracy for address (91.7%). Furthermore, the survey found that InfoGroup’s share of 
out-of-business records (6.2%) was far below the competitors (17.2% to 21.3%), which means their 
dataset is more regularly updated and purged of inactive records. InfoGroup had a lower share of 
unique business records (i.e. records in InfoGroup’s database that are not in the competitor’s databases) 
at 33.6% compared to 45.2% and 56.3% for the top two competitors in that category. However, when 
looking at unique business records alone, the survey found that only 8.4% of InfoGroup’s unique records 
were out of business compared to 23.5%-29.1% among the competitors.  
 
Exhibit A-1. ReferenceUSA Manufacturing Sector Coverage, 2010 
 
Metric Establishments Employment 
Sales (or Gross 
Output), 2010 dollars 
Geography US NC US NC US 
ReferenceUSA 369,283 11,006 12,182,555 441,583 3,699,537,727,000 
"Population" Comparable 342,647 10,291 11,487,496 431,622 4,577,542,932,266 
ReferenceUSA share of pop. 107.8% 106.9% 106.1% 102.3% 80.8% 
 
Source: ReferenceUSA Business by InfoGroup; Quarterly Census of Employment and Wages by BLS for U.S. and N.C. 
total establishments and total employment; BEA GDP-by-Industry table for U.S. Gross Output, adjusted to 2010 
dollars with BEA chained price index 
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Exhibit A-2. U.S. Total Establishment Count by NAICS Subsector, ReferenceUSA % difference with 
QCEW, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-3. Share of U.S. Total Establishment Count by NAICS Subsector, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-4. Point Difference in Share of U.S. Total Establishment Count by NAICS Subsector, Reference 
USA to QCEW, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-5. U.S. Total Employment by NAICS Subsector, ReferenceUSA % difference with QCEW, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-6. Share of U.S. Total Employment by NAICS Subsector, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-7. Point Difference in Share of U.S. Total Employment by NAICS Subsector, Reference USA to 
QCEW, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-8. U.S. Total Gross Output by BEA Code, ReferenceUSA % difference with BEA, 2010 (in 2010 
dollars) 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup sales volume data and BEA GDP-by-Industry Gross 
Output data 
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Exhibit A-9. Share of U.S. Total Gross Output by BEA Code, 2010 
 
Source: Author’s analysis of ReferenceUSA Business sales volume data and BEA GDP-by-Industry Gross Output data 
 
Exhibit A-10. Point Difference in Share of U.S. Total Gross Output by BEA Code, ReferenceUSA to BEA, 
2010 
 
Source: Author’s analysis of ReferenceUSA Business sales volume data and BEA GDP-by-Industry Gross Output data 
 
0.4%  
1.0%  
1.2%  
1.5%  
1.8%  
1.9%  
2.3%  
3.3%  
3.6%  
3.7%  
4.8%  
6.1%  
6.6%  
8.3%  
9.9%  
14.1%  
14.2%  
15.4%  
1.0%  
1.5%  
1.3%  
2.1%  
2.8%  
2.6%  
2.5%  
6.5%  
5.1%  
3.4%  
3.5%  
8.1%  
7.7%  
7.7%  
7.0%  
12.4%  
8.6%  
16.4%  
Apparel and Leather & Allied Products
Textile Mills and Textile Product Mills
Furniture and Related Product
Wood Product
Printing and Related Support Activities
Nonmetallic Mineral Product
Electrical Equipment, Appliance and Component
Miscellaneous
Paper
Plastics and Rubber Products
Primary Metal
Fabricated Metal Product
Machinery
Computer and Electronic Product
Petroleum and Coal Products
Transportation Equipment
Chemical
Food and Beverage & Tobacco
ReferenceUSA
BEA
(5.6%) 
(2.9%) 
(1.8%) 
(1.3%) 
(0.6%) 
(0.3%) 
0.1%  
0.3%  
0.5%  
0.6%  
0.6%  
0.7%  
1.0%  
1.0%  
1.1%  
1.5%  
1.9%  
3.2%  
Chemical
Petroleum and Coal Products
Transportation Equipment
Primary Metal
Computer and Electronic Product
Plastics and Rubber Products
Furniture and Related Product
Electrical Equipment, Appliance and Component
Textile Mills and Textile Product Mills
Apparel and Leather & Allied Products
Wood Product
Nonmetallic Mineral Product
Food and Beverate & Tobacco
Printing and Related Support Activities
Machinery
Paper
Fabricated Metal Product
Miscellaneous
67 
 
Exhibit A-11. U.S. Total Establishment Count and Total Employment by State, ReferenceUSA % 
difference with QCEW, 2010 
State Establishments State Employment 
ID (12.0%) WA (29.0%) 
UT (9.3%) VT (21.4%) 
IL (8.0%) ME (13.2%) 
ME (7.7%) LA (11.3%) 
OK (5.6%) IA (9.6%) 
MN (4.6%) OR (5.8%) 
LA (3.7%) NH (5.3%) 
GA (1.7%) KY (5.1%) 
AR (1.4%) WV (4.5%) 
KY (1.3%) SD (4.2%) 
SD (1.2%) IN (3.2%) 
SC (0.6%) KS (2.1%) 
IN (0.2%) CA (1.7%) 
RI 0.9%  GA (1.1%) 
AL 1.8%  MS (1.1%) 
TN 2.2%  AR (0.8%) 
MS 2.5%  UT 0.6%  
IA 3.2%  NV 1.0%  
VT 3.7%  AL 1.2%  
MO 4.4%  SC 1.7%  
WI 4.6%  WI 2.1%  
VA 5.3%  TX 2.3%  
FL 6.1%  NC 2.3%  
OR 6.6%  HI 5.1%  
NC 6.9%  TN 5.5%  
OH 7.5%  ND 7.0%  
CO 8.6%  MA 7.3%  
NE 8.8%  PA 8.8%  
MI 9.4%  NE 9.0%  
WA 11.0%  AZ 9.3%  
KS 11.8%  MO 9.4%  
ND 12.3%  VA 9.8%  
NY 12.7%  ID 10.3%  
PA 12.9%  IL 10.4%  
WV 13.4%  MN 11.0%  
TX 13.5%  CT 11.6%  
NJ 13.8%  CO 12.8%  
NV 13.9%  OK 14.4%  
CT 14.6%  MT 14.5%  
MA 15.6%  OH 17.9%  
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NH 15.7%  WY 18.7%  
CA 17.2%  NM 20.0%  
HI 18.7%  MI 20.6%  
MD 19.0%  FL 21.3%  
MT 22.1%  NJ 23.7%  
AZ 22.3%  RI 25.5%  
NM 22.3%  NY 27.5%  
DE 22.7%  DE 33.3%  
WY 28.2%  MD 35.0%  
AK 42.6%  AK 49.6%  
DC 83.0%  DC 449.4%  
Total 7.8%  Total 6.1%  
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
 
Exhibit A-12. N.C. Total Establishment Count by NAICS Subsector, ReferenceUSA % difference with 
QCEW, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-13. Share of N.C. Total Establishment Count by NAICS Subsector, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-14. Point Difference in Share of N.C. Total Establishment Count by NAICS Subsector, 
Reference USA to QCEW, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-15. N.C. Total Employment by NAICS Subsector, ReferenceUSA % difference with QCEW, 
2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-16. Share of N.C. Total Employment by NAICS Subsector, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Exhibit A-17. Point Difference in Share of N.C. Total Employment by NAICS Subsector, Reference USA 
to QCEW, 2010 
 
Source: Author’s analysis of ReferenceUSA Business by InfoGroup and Quarterly Census of Employment and Wages 
by BLS. 
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Appendix B – U.S. Analysis 
Exhibit B-1. High-Growth Manufacturing Businesses Ranked by Industry Groups (Relative Definition)  
NAICS Industry Group Establishments Employment Contribution Employment 
Contribution 
Share to 
Establishment 
Share 
Rank 
Share of High-
Growth Cohort 
Share of Industry 
Group 
Avg. 5-
year Gain 
Rank Share of Total High-
Growth Gain 
Avg. 
Share 
Avg. 
Rank 
Avg. 
Share 
Avg. 
Rank 
3111 Animal food manufacturing 0.5%  50.5 7.6%  67 1,888  62 0.4%  78.7%  64 
3112 Grain and oilseed milling 0.2%  72.3 6.6%  70.5 1,782  63 0.3%  175.7%  19 
3113 Sugar and confectionery product 
manufacturing 
0.3%  60.6 9.0%  49.8 3,734  42 0.7%  209.6%  16 
3114 Fruit and vegetable preserving and 
specialty 
0.6%  39.6 9.5%  41.9 7,516  23 1.5%  242.5%  12 
3115 Dairy product manufacturing 0.4%  56.1 9.2%  46.2 2,201  57 0.4%  107.1%  50 
3116 Animal slaughtering and processing 1.2%  22.4 9.7%  37.5 17,345  7 3.3%  290.9%  5 
3117 Seafood product preparation and 
packaging 
0.2%  70.8 9.0%  48 2,362  53 0.5%  222.1%  14 
3118 Bakeries and tortilla manufacturing 0.4%  56.5 8.2%  59.6 3,285  45 0.6%  164.7%  23 
3119 Other food manufacturing 1.4%  19.3 12.3%  15.5 16,305  9 3.1%  225.7%  13 
3121 Beverage manufacturing 2.2%  12.4 13.6%  6.4 12,072  16 2.3%  108.4%  48 
3122 Tobacco manufacturing 0.0%  84.9 4.8%  80.4 185  85 0.0%  112.5%  44 
3131 Fiber, yarn, and thread mills 0.1%  82.5 5.3%  79.5 935  80 0.2%  250.7%  11 
3132 Fabric mills 0.4%  59.8 8.4%  55.4 1,073  77 0.2%  58.4%  76 
3133 Textile and fabric finishing mills 0.2%  73.2 7.2%  64.6 1,204  75 0.2%  125.1%  38 
3141 Textile furnishings mills 0.2%  71.8 10.5%  30.6 1,654  65 0.3%  157.2%  24 
3149 Other textile product mills 1.0%  24.2 9.7%  38.5 2,961  49 0.6%  54.7%  78 
3151 Apparel knitting mills 0.1%  81 6.8%  71.3 1,081  76 0.2%  194.6%  17 
3152 Cut and sew apparel manufacturing 0.5%  44 9.0%  47.3 4,264  40 0.8%  155.1%  26 
3159 Accessories and other apparel 
manufacturing 
0.4%  55.9 8.9%  47.4 3,490  43 0.7%  169.5%  21 
3161 Leather and hide tanning and finishing 0.0%  85.3 6.7%  63.6 51  86 0.0%  40.0%  85 
3162 Footwear manufacturing 0.1%  82 9.1%  48.7 1,062  78 0.2%  272.9%  9 
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3169 Other leather product manufacturing 0.2%  72.9 8.9%  49.9 722  82 0.1%  78.1%  65 
3211 Sawmills and wood preservation 0.5%  44 6.8%  69.7 1,317  72 0.3%  47.5%  80 
3212 Plywood and engineered wood product 
mfg. 
0.3%  63.2 9.2%  41.7 1,221  74 0.2%  74.3%  69 
3219 Other wood product manufacturing 3.3%  7.2 11.2%  22.6 11,589  17 2.2%  68.2%  71 
3221 Pulp, paper, and paperboard mills 0.4%  57.5 6.4%  74.8 5,216  30 1.0%  273.3%  7 
3222 Converted paper product manufacturing 2.0%  13.9 7.6%  67.4 11,472  18 2.2%  111.8%  46 
3231 Printing and related support activities 9.6%  1.5 11.1%  20.5 27,067  1 5.2%  54.6%  79 
3241 Petroleum and coal products 
manufacturing 
0.6%  42.4 9.0%  47.6 5,174  32 1.0%  168.7%  22 
3251 Basic chemical manufacturing 0.4%  55.6 6.3%  76.8 5,675  27 1.1%  272.9%  8 
3252 Resin, rubber, and artificial fibers mfg. 0.5%  44.5 9.4%  42.4 2,227  56 0.4%  80.4%  63 
3253 Agricultural chemical manufacturing 0.3%  60.2 9.7%  40.7 1,668  64 0.3%  95.1%  53 
3254 Pharmaceutical and medicine 
manufacturing 
0.7%  33.7 14.1%  5.4 7,885  21 1.5%  213.5%  15 
3255 Paint, coating, and adhesive manufacturing 0.4%  53.6 7.7%  64.7 1,458  70 0.3%  67.3%  72 
3256 Soap, cleaning compound, and toiletry mfg. 0.6%  40.1 10.7%  25.4 3,419  44 0.7%  112.9%  43 
3259 Other chemical product and preparation 
mfg. 
0.9%  26.1 8.3%  57.7 4,562  37 0.9%  98.3%  52 
3261 Plastics product manufacturing 4.7%  4.8 10.0%  34.7 21,212  3 4.1%  86.8%  57 
3262 Rubber product manufacturing 0.6%  41.2 7.3%  69.2 3,258  46 0.6%  108.4%  47 
3271 Clay product and refractory manufacturing 0.5%  46.5 9.1%  48.8 1,951  60 0.4%  75.7%  67 
3272 Glass and glass product manufacturing 0.4%  54.5 8.6%  52.7 2,801  51 0.5%  132.0%  33 
3273 Cement and concrete product 
manufacturing 
1.5%  18 9.1%  46.9 4,385  38 0.8%  57.4%  77 
3274 Lime and gypsum product manufacturing 0.2%  70.7 8.2%  57.6 871  81 0.2%  83.6%  59 
3279 Other nonmetallic mineral products 0.9%  26 9.9%  39 2,086  58 0.4%  43.4%  84 
3311 Iron and steel mills and ferroalloy mfg. 0.7%  35.4 9.6%  39.7 4,854  35 0.9%  137.7%  29 
3312 Steel product mfg. from purchased steel 0.4%  59 9.1%  44.9 2,713  52 0.5%  145.3%  28 
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3313 Alumina and aluminum production 0.2%  67.3 9.2%  45.3 1,510  68 0.3%  118.8%  41 
3314 Other nonferrous metal production 0.3%  64.2 9.2%  46 1,268  73 0.2%  85.6%  58 
3315 Foundries 0.8%  31.2 6.4%  75 5,391  29 1.0%  135.5%  31 
3321 Forging and stamping 1.1%  22.8 7.5%  65 5,143  33 1.0%  89.1%  54 
3322 Cutlery and handtool manufacturing 0.3%  59.9 7.1%  71.8 1,471  69 0.3%  82.1%  62 
3323 Architectural and structural metals mfg. 4.9%  4.7 10.2%  30.8 15,480  10 3.0%  61.1%  75 
3324 Boiler, tank, and shipping container mfg. 0.5%  50.1 8.4%  54 1,564  67 0.3%  65.0%  73 
3325 Hardware manufacturing 0.2%  74.7 5.9%  77.4 430  84 0.1%  47.4%  81 
3326 Spring and wire product manufacturing 0.6%  40.2 7.5%  69.3 2,240  54 0.4%  73.8%  70 
3327 Machine shops and threaded product mfg. 9.8%  1.5 12.9%  13.5 17,020  8 3.3%  33.4%  86 
3328 Coating, engraving, and heat treating 
metals 
3.3%  6.6 11.2%  23.3 7,386  24 1.4%  43.6%  83 
3329 Other fabricated metal product 
manufacturing 
2.0%  14.3 9.2%  44.9 12,462  14 2.4%  123.3%  39 
3331 Ag., construction, and mining machinery 
mfg. 
1.6%  17.3 11.9%  17.2 9,458  20 1.8%  113.8%  42 
3332 Industrial machinery manufacturing 0.7%  36.4 7.7%  64.7 3,003  48 0.6%  87.6%  56 
3333 Commercial and service industry machinery 1.4%  19.4 8.9%  49.4 6,094  26 1.2%  82.2%  61 
3334 Hvac and commercial refrigeration 
equipment 
0.8%  30.9 10.2%  32.4 4,322  39 0.8%  108.1%  49 
3335 Metalworking machinery manufacturing 2.6%  9.6 8.3%  55.4 6,185  25 1.2%  46.2%  82 
3336 Turbine and power transmission 
equipment mfg. 
0.6%  42.6 11.0%  25.4 2,228  55 0.4%  75.8%  66 
3339 Other general purpose machinery 
manufacturing 
3.1%  7.5 9.4%  41.6 13,253  13 2.6%  82.9%  60 
3341 Computer and peripheral equipment mfg. 0.5%  49.2 11.5%  27.7 13,292  12 2.6%  538.3%  2 
3342 Communications equipment manufacturing 0.6%  40.9 10.2%  32.5 3,919  41 0.8%  128.7%  36 
3343 Audio and video equipment manufacturing 0.2%  75.9 11.1%  26.8 1,603  66 0.3%  191.7%  18 
3344 Semiconductor and electronic component 
mfg. 
2.3%  10.8 10.1%  32.6 21,128  4 4.1%  175.5%  20 
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3345 Electronic instrument manufacturing 2.0%  14 11.2%  23.4 13,967  11 2.7%  136.5%  30 
3346 Magnetic media manufacturing and 
reproducing 
0.1%  83.5 10.2%  36 460  83 0.1%  148.6%  27 
3351 Electric lighting equipment manufacturing 0.5%  48 10.2%  35.3 1,908  61 0.4%  74.9%  68 
3352 Household appliance manufacturing 0.2%  73.3 11.6%  18.9 3,018  47 0.6%  306.7%  4 
3353 Electrical equipment manufacturing 0.7%  31.9 9.5%  42.5 5,029  34 1.0%  129.6%  34 
3359 Other electrical equipment and component 
mfg. 
0.8%  29 9.7%  37.6 5,510  28 1.1%  132.6%  32 
3361 Motor vehicle manufacturing 0.2%  74.8 11.2%  26 7,653  22 1.5%  879.2%  1 
3362 Motor vehicle body and trailer 
manufacturing 
0.6%  37.2 12.0%  19.4 5,195  31 1.0%  156.8%  25 
3363 Motor vehicle parts manufacturing 1.3%  21.2 9.6%  40.2 20,766  5 4.0%  319.5%  3 
3364 Aerospace product and parts 
manufacturing 
0.9%  27.6 11.1%  28 12,380  15 2.4%  274.4%  6 
3365 Railroad rolling stock manufacturing 0.2%  75.9 12.3%  19.1 2,052  59 0.4%  252.2%  10 
3366 Ship and boat building 0.8%  29 16.5%  2.4 4,792  36 0.9%  112.1%  45 
3369 Other transportation equipment 
manufacturing 
0.2%  72 13.1%  18.4 1,364  71 0.3%  127.3%  37 
3371 Household and institutional furniture mfg. 1.8%  15.5 10.3%  31.7 11,170  19 2.2%  123.2%  40 
3372 Office furniture and fixtures manufacturing 0.5%  45.6 8.7%  51.2 2,845  50 0.5%  104.4%  51 
3379 Other furniture related product 
manufacturing 
0.2%  70.9 8.0%  58.5 1,004  79 0.2%  88.9%  55 
3391 Medical equipment and supplies 
manufacturing 
2.7%  9.7 12.3%  12.3 18,348  6 3.5%  129.1%  35 
3399 Other miscellaneous manufacturing 7.3%  3 13.6%  7.2 23,397  2 4.5%  61.9%  74 
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Exhibit B-2. High-Growth Manufacturing Businesses Ranked by Industry Groups (Absolute Definition)  
NAICS Industry Group Establishments Employment Contribution Employment 
Contribution 
Share to 
Establishment 
Share 
Rank 
Share of High-Growth 
Cohort 
Share of Industry 
Group 
Avg. 
Share 
Avg. Rank Avg. 
Share 
Avg. 
Rank 
Avg. 5-
year Gain 
Rank Share of Total 
High-Growth Gain 
3111 Animal food manufacturing 0.4%  59.3 6.7%  78.8 2,166  65 0.3%  80.9%  61 
3112 Grain and oilseed milling 0.3%  67 10.2%  47.7 2,239  64 0.3%  112.9%  35 
3113 Sugar and confectionery product 
manufacturing 
0.3%  63.2 9.2%  61.9 4,480  46 0.7%  191.5%  10 
3114 Fruit and vegetable preserving and 
specialty 
0.9%  32.4 14.4%  16.9 9,758  23 1.5%  162.8%  13 
3115 Dairy product manufacturing 0.6%  47 14.0%  24.1 3,814  52 0.6%  95.4%  48 
3116 Animal slaughtering and processing 1.8%  17.4 15.4%  11.8 28,700  3 4.3%  240.5%  4 
3117 Seafood product preparation and 
packaging 
0.3%  71.2 11.4%  39.7 2,678  57 0.4%  158.6%  15 
3118 Bakeries and tortilla manufacturing 0.6%  45.9 12.9%  26.4 4,550  45 0.7%  113.7%  33 
3119 Other food manufacturing 1.5%  20.4 13.5%  20.6 18,512  10 2.8%  183.4%  11 
3121 Beverage manufacturing 2.0%  15.5 12.6%  24.6 14,111  19 2.1%  108.2%  39 
3122 Tobacco manufacturing 0.0%  84.5 6.6%  75.3 256  85 0.0%  90.0%  53 
3131 Fiber, yarn, and thread mills 0.1%  79.2 11.1%  43.2 1,340  78 0.2%  134.5%  24 
3132 Fabric mills 0.3%  64 8.2%  69.6 1,553  76 0.2%  68.5%  71 
3133 Textile and fabric finishing mills 0.2%  71.2 9.8%  53.2 1,439  77 0.2%  86.7%  54 
3141 Textile furnishings mills 0.2%  74.1 11.7%  36.1 2,029  67 0.3%  135.7%  22 
3149 Other textile product mills 0.9%  31.9 8.3%  67.1 3,628  54 0.5%  62.0%  75 
3151 Apparel knitting mills 0.1%  80.7 8.1%  67.8 1,272  79 0.2%  150.2%  17 
3152 Cut and sew apparel manufacturing 0.6%  48.6 9.9%  51.7 4,831  42 0.7%  126.1%  26 
3159 Accessories and other apparel 
manufacturing 
0.4%  57.4 9.7%  54.5 3,978  47 0.6%  139.4%  20 
3161 Leather and hide tanning and finishing 0.0%  85.5 5.6%  76.4 58  86 0.0%  44.2%  85 
3162 Footwear manufacturing 0.1%  82.4 11.0%  40.6 1,201  81 0.2%  202.7%  7 
3169 Other leather product manufacturing 0.1%  80.5 6.9%  77.7 789  83 0.1%  86.7%  55 
3211 Sawmills and wood preservation 0.6%  47.8 7.5%  71.5 1,875  69 0.3%  48.6%  83 
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3212 Plywood and engineered wood product 
mfg. 
0.4%  57.3 13.1%  31.4 1,824  71 0.3%  61.6%  76 
3219 Other wood product manufacturing 3.2%  7.5 10.9%  40.5 14,285  18 2.1%  67.7%  73 
3221 Pulp, paper, and paperboard mills 0.7%  43.1 11.7%  34.6 6,923  31 1.0%  158.9%  14 
3222 Converted paper product manufacturing 2.8%  9.6 10.8%  43.4 15,534  15 2.3%  83.4%  57 
3231 Printing and related support activities 6.7%  1.6 7.9%  71.3 30,508  1 4.6%  67.9%  72 
3241 Petroleum and coal products 
manufacturing 
0.6%  46.4 9.6%  54.7 6,031  37 0.9%  145.2%  19 
3251 Basic chemical manufacturing 0.5%  53.1 8.0%  69.8 6,584  34 1.0%  197.0%  9 
3252 Resin, rubber, and artificial fibers mfg. 0.6%  44.6 10.9%  41 3,010  55 0.5%  73.6%  65 
3253 Agricultural chemical manufacturing 0.3%  68.8 7.7%  71.3 1,867  70 0.3%  104.7%  44 
3254 Pharmaceutical and medicine 
manufacturing 
1.0%  29.8 19.5%  2.5 10,848  22 1.6%  168.9%  12 
3255 Paint, coating, and adhesive 
manufacturing 
0.5%  56.4 8.6%  64 2,125  66 0.3%  69.7%  70 
3256 Soap, cleaning compound, and toiletry 
mfg. 
0.6%  43.2 11.7%  36.3 5,015  40 0.7%  118.9%  31 
3259 Other chemical product and preparation 
mfg. 
1.0%  30.1 9.1%  60.2 5,874  38 0.9%  91.4%  50 
3261 Plastics product manufacturing 5.9%  3.5 12.6%  26.5 29,085  2 4.3%  73.8%  64 
3262 Rubber product manufacturing 0.8%  34.8 10.5%  47.6 4,957  41 0.7%  91.1%  51 
3271 Clay product and refractory 
manufacturing 
0.5%  54.1 9.0%  60.1 2,354  60 0.4%  72.3%  67 
3272 Glass and glass product manufacturing 0.5%  52.9 10.8%  45.9 3,749  53 0.6%  111.6%  37 
3273 Cement and concrete product 
manufacturing 
1.4%  22.6 8.8%  64.2 5,160  39 0.8%  55.0%  79 
3274 Lime and gypsum product manufacturing 0.3%  69.9 11.0%  40.1 1,265  80 0.2%  71.3%  69 
3279 Other nonmetallic mineral products 0.7%  41 7.7%  71 2,341  61 0.4%  48.9%  82 
3311 Iron and steel mills and ferroalloy mfg. 0.8%  36.2 11.4%  36.2 6,138  35 0.9%  116.1%  32 
3312 Steel product mfg. from purchased steel 0.5%  54.4 12.5%  25.5 3,849  49 0.6%  119.4%  29 
3313 Alumina and aluminum production 0.3%  63.4 13.3%  21.5 2,477  59 0.4%  106.2%  40 
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3314 Other nonferrous metal production 0.3%  63.9 10.8%  43 1,681  74 0.3%  76.7%  63 
3315 Foundries 1.2%  25.8 9.9%  50.1 7,948  25 1.2%  101.2%  45 
3321 Forging and stamping 1.6%  19.1 10.9%  41.4 7,563  28 1.1%  71.5%  68 
3322 Cutlery and handtool manufacturing 0.3%  66.8 6.1%  81.3 1,919  68 0.3%  98.4%  46 
3323 Architectural and structural metals mfg. 4.8%  4.5 10.2%  47.6 19,065  8 2.9%  59.9%  77 
3324 Boiler, tank, and shipping container mfg. 0.6%  44.6 11.4%  34.6 2,239  63 0.3%  54.2%  80 
3325 Hardware manufacturing 0.2%  74 7.5%  72.5 837  82 0.1%  57.6%  78 
3326 Spring and wire product manufacturing 0.7%  41.4 8.7%  64.3 2,973  56 0.4%  66.4%  74 
3327 Machine shops and threaded product 
mfg. 
6.1%  2.4 8.3%  59.5 17,531  12 2.6%  42.9%  86 
3328 Coating, engraving, and heat treating 
metals 
2.6%  10.5 8.9%  60.1 8,223  24 1.2%  48.1%  84 
3329 Other fabricated metal product 
manufacturing 
2.3%  12.6 11.0%  39.6 16,240  13 2.4%  105.6%  41 
3331 Ag., construction, and mining machinery 
mfg. 
1.5%  19.9 11.5%  34 11,475  20 1.7%  112.7%  36 
3332 Industrial machinery manufacturing 0.7%  40.7 8.0%  70.1 3,832  51 0.6%  84.5%  56 
3333 Commercial and service industry 
machinery 
1.4%  22.1 8.6%  62.9 7,507  29 1.1%  81.9%  60 
3334 Hvac and commercial refrigeration 
equipment 
0.9%  30.6 12.5%  27.1 6,060  36 0.9%  97.6%  47 
3335 Metalworking machinery manufacturing 2.2%  14.1 7.1%  75.4 7,630  27 1.1%  52.9%  81 
3336 Turbine and power transmission 
equipment mfg. 
0.6%  43.4 12.7%  24.1 3,897  48 0.6%  90.6%  52 
3339 Other general purpose machinery 
manufacturing 
2.9%  8.7 9.1%  58.9 16,197  14 2.4%  82.9%  58 
3341 Computer and peripheral equipment 
mfg. 
0.6%  48.2 13.8%  21.3 15,515  16 2.3%  410.9%  2 
3342 Communications equipment 
manufacturing 
0.6%  45.8 10.7%  46.6 4,829  43 0.7%  119.0%  30 
3343 Audio and video equipment 
manufacturing 
0.2%  77.9 11.4%  38.4 1,734  73 0.3%  158.0%  16 
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3344 Semiconductor and electronic 
component mfg. 
2.9%  8.8 12.7%  24.4 28,334  5 4.2%  148.6%  18 
3345 Electronic instrument manufacturing 2.2%  14.7 12.6%  26.1 18,496  11 2.8%  127.2%  25 
3346 Magnetic media manufacturing and 
reproducing 
0.1%  84.3 9.0%  55 469  84 0.1%  135.1%  23 
3351 Electric lighting equipment 
manufacturing 
0.5%  52.4 10.6%  48 2,627  58 0.4%  77.9%  62 
3352 Household appliance manufacturing 0.3%  70.6 16.7%  8.7 4,718  44 0.7%  272.2%  3 
3353 Electrical equipment manufacturing 1.0%  29 12.6%  26.9 6,898  32 1.0%  104.9%  43 
3359 Other electrical equipment and 
component mfg. 
1.1%  26.9 13.1%  20.5 7,922  26 1.2%  111.6%  38 
3361 Motor vehicle manufacturing 0.3%  69.9 18.2%  6.6 11,235  21 1.7%  629.0%  1 
3362 Motor vehicle body and trailer 
manufacturing 
0.8%  35.6 15.1%  14.1 7,304  30 1.1%  138.2%  21 
3363 Motor vehicle parts manufacturing 2.1%  13.8 16.4%  13.6 28,456  4 4.3%  202.0%  8 
3364 Aerospace product and parts 
manufacturing 
1.3%  23 17.0%  9.6 19,062  9 2.9%  218.2%  5 
3365 Railroad rolling stock manufacturing 0.2%  78.5 13.3%  21.8 2,278  62 0.3%  205.6%  6 
3366 Ship and boat building 1.0%  30 19.3%  3.3 6,702  33 1.0%  105.5%  42 
3369 Other transportation equipment 
manufacturing 
0.2%  75.2 13.8%  17.8 1,785  72 0.3%  124.5%  27 
3371 Household and institutional furniture 
mfg. 
1.9%  16.3 11.4%  38 15,483  17 2.3%  122.2%  28 
3372 Office furniture and fixtures 
manufacturing 
0.6%  45 10.5%  49.3 3,847  50 0.6%  92.9%  49 
3379 Other furniture related product 
manufacturing 
0.3%  67.8 10.8%  44.9 1,600  75 0.2%  82.0%  59 
3391 Medical equipment and supplies 
manufacturing 
3.1%  8.8 14.1%  14.5 23,209  7 3.5%  112.9%  34 
3399 Other miscellaneous manufacturing 5.4%  3.1 10.0%  47.7 26,365  6 3.9%  73.6%  66 
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Exhibit B-3. High-Growth Manufacturing Businesses Ranked by States (Relative Definition)  
State Establishments Employment Contribution Employment Contribution Share to 
Establishment Share 
Rank 
Share of High-Growth Cohort Share of Industry Group Avg. 5-year 
Gain 
Rank Share of Total High-
Growth Gain 
Avg. Share Avg. Rank Avg. Share Avg. Rank 
AK 0.1%  49.3  11.8%  19 923  46 0.2%  127.5%  10 
AL 1.6%  20.9  10.4%  24.9 10,658  18 2.1%  127.6%  9 
AR 0.9%  32.1  9.3%  35 4,721  31 0.9%  99.6%  25 
AZ 1.7%  19.1  13.4%  9.4 9,241  20 1.8%  102.0%  24 
CA 12.3%  1.0  11.7%  17.9 60,710  1 11.7%  95.1%  27 
CO 1.5%  22.4  13.4%  9.3 6,625  25 1.3%  84.5%  31 
CT 1.4%  24.8  7.6%  46.5 8,663  21 1.7%  120.3%  13 
DC 0.0%  51.0  11.5%  27.5 1,003  45 0.2%  540.6%  1 
DE 0.2%  48.1  10.3%  27.7 522  49 0.1%  52.8%  48 
FL 4.6%  5.5  13.4%  9.5 15,413  12 3.0%  64.1%  43 
GA 2.3%  14.7  10.5%  24.5 14,590  13 2.8%  124.3%  11 
HI 0.2%  47.3  11.9%  17.1 529  48 0.1%  53.5%  47 
IA 1.1%  29.1  8.8%  38.6 6,292  26 1.2%  106.8%  19 
ID 0.6%  37.9  13.2%  10 3,826  35 0.7%  130.9%  6 
IL 4.4%  6.5  8.3%  44.3 20,076  8 3.9%  87.8%  30 
IN 3.1%  10.5  9.4%  32.7 20,726  7 4.0%  129.5%  7 
KS 1.3%  25.5  12.5%  13.9 5,577  29 1.1%  81.3%  32 
KY 1.2%  28.1  10.0%  29.9 9,442  19 1.8%  147.5%  3 
LA 1.2%  29.4  11.6%  17.7 3,661  36 0.7%  61.5%  45 
MA 2.2%  16.1  8.5%  41 11,496  17 2.2%  102.7%  23 
MD 1.0%  30.7  9.9%  29.7 4,249  34 0.8%  80.3%  33 
ME 0.4%  41.3  9.9%  30 1,261  42 0.2%  63.1%  44 
MI 4.4%  6.8  9.0%  37.3 23,771  4 4.6%  104.9%  20 
MN 2.6%  12.5  10.5%  25.7 13,857  15 2.7%  102.9%  22 
MO 2.1%  15.7  10.2%  26.3 14,117  14 2.7%  128.5%  8 
MS 0.7%  35.4  8.3%  42.2 4,271  33 0.8%  123.7%  12 
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State Establishments Employment Contribution Employment Contribution Share to 
Establishment Share 
Rank 
Share of High-Growth Cohort Share of Industry Group Avg. 5-year 
Gain 
Rank Share of Total High-
Growth Gain 
Avg. Share Avg. Rank Avg. Share Avg. Rank 
MT 0.3%  43.2  13.9%  8.6 506  50 0.1%  29.1%  51 
NC 3.0%  10.8  9.8%  31 17,506  10 3.4%  111.3%  17 
ND 0.2%  45.5  10.7%  26.2 744  47 0.1%  58.1%  46 
NE 0.6%  36.1  9.4%  33.5 4,928  30 1.0%  153.3%  2 
NH 0.7%  34.7  10.5%  25.7 2,439  37 0.5%  66.5%  40 
NJ 2.4%  13.5  7.9%  45 16,438  11 3.2%  132.3%  5 
NM 0.5%  39.7  14.3%  6.5 1,050  44 0.2%  42.2%  49 
NV 0.6%  35.9  17.0%  2.6 2,114  38 0.4%  65.5%  41 
NY 4.5%  6.6  9.1%  36.1 18,463  9 3.6%  79.7%  34 
OH 5.1%  3.3  8.2%  44 28,447  3 5.5%  108.6%  18 
OK 1.4%  23.2  13.4%  9.7 5,608  28 1.1%  75.2%  38 
OR 1.7%  20.4  11.5%  18.9 7,854  24 1.5%  91.9%  28 
PA 4.9%  4.2  8.9%  38.1 22,832  6 4.4%  90.5%  29 
RI 0.5%  38.9  8.3%  42.6 1,648  40 0.3%  64.2%  42 
SC 1.1%  28.8  8.6%  40.8 5,637  27 1.1%  95.6%  26 
SD 0.4%  41.6  12.4%  14.3 1,562  41 0.3%  76.0%  37 
TN 2.1%  16.7  10.0%  28.6 12,379  16 2.4%  116.2%  15 
TX 8.0%  2.0  13.7%  8.3 42,937  2 8.3%  103.5%  21 
UT 1.1%  30.3  14.0%  7.3 4,571  32 0.9%  79.5%  35 
VA 1.4%  24.0  8.9%  38.6 8,652  22 1.7%  116.8%  14 
VT 0.3%  45.3  9.8%  31.6 1,052  43 0.2%  75.1%  39 
WA 2.1%  15.5  12.5%  13.8 8,498  23 1.6%  78.2%  36 
WI 3.3%  9.2  9.4%  33.8 23,689  5 4.6%  136.7%  4 
WV 0.3%  43.6  7.9%  43.3 1,834  39 0.4%  112.3%  16 
WY 0.2%  48.0  13.9%  9.4 350  51 0.1%  39.3%  50 
 
  
84 
 
Exhibit B-4. High-Growth Manufacturing Businesses Ranked by States (Absolute Definition)  
State Establishments Employment Contribution Employment Contribution Share to 
Establishment Share 
Rank 
Share of High-Growth Cohort Share of Industry Group Avg. 5-
year Gain 
Rank Share of Total High-
Growth Gain Avg. Share Avg. Rank Avg. Share Avg. Rank 
AK 0.1%  48.5  11.6%  20.5 1,046  46 0.2%  116.8%  9 
AL 1.9%  18.6  12.2%  13.3 14,104  17 2.1%  113.6%  13 
AR 1.1%  30.2  11.1%  23.6 8,378  29 1.3%  116.2%  10 
AZ 1.5%  23.3  11.7%  16.2 11,667  20 1.7%  115.9%  11 
CA 10.7%  1.0  10.3%  29.5 71,020  1 10.6%  99.0%  27 
CO 1.2%  28.1  10.8%  24.6 8,632  27 1.3%  108.3%  18 
CT 1.4%  25.1  7.8%  47 10,219  24 1.5%  109.5%  17 
DC 0.0%  51.0  8.3%  37.4 1,009  47 0.2%  592.1%  1 
DE 0.2%  46.9  9.7%  34.4 802  48 0.1%  67.8%  43 
FL 3.7%  9.4  10.8%  25.7 18,078  14 2.7%  73.7%  38 
GA 2.4%  13.6  11.5%  19.1 18,659  12 2.8%  114.8%  12 
HI 0.1%  48.1  9.0%  40.6 559  49 0.1%  59.5%  48 
IA 1.6%  22.2  12.2%  13.5 9,661  25 1.4%  93.0%  30 
ID 0.5%  38.0  12.8%  10.7 4,804  36 0.7%  134.6%  2 
IL 4.7%  5.3  9.0%  41.4 27,163  8 4.1%  86.1%  34 
IN 3.7%  9.5  11.5%  18.7 28,976  7 4.3%  117.6%  7 
KS 1.4%  24.5  13.8%  5.6 9,604  26 1.4%  99.9%  24 
KY 1.6%  21.2  13.6%  7.3 13,466  19 2.0%  122.3%  5 
LA 1.0%  31.7  10.0%  31.6 4,807  35 0.7%  73.6%  39 
MA 2.1%  16.8  8.3%  43.8 13,624  18 2.0%  97.7%  28 
MD 1.0%  31.5  9.5%  35.7 5,437  34 0.8%  83.8%  36 
ME 0.4%  41.5  9.6%  35.4 1,753  42 0.3%  71.3%  41 
MI 4.5%  5.9  9.5%  37.8 30,335  6 4.5%  100.8%  23 
MN 2.9%  12.0  12.1%  13.4 18,298  13 2.7%  93.1%  29 
MO 2.2%  15.5  10.8%  25.6 18,074  15 2.7%  122.1%  6 
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State Establishments Employment Contribution Employment Contribution Share to 
Establishment Share 
Rank 
Share of High-Growth Cohort Share of Industry Group Avg. 5-
year Gain 
Rank Share of Total High-
Growth Gain Avg. Share Avg. Rank Avg. Share Avg. Rank 
MS 0.8%  34.0  10.2%  30.6 6,307  32 0.9%  117.1%  8 
MT 0.2%  45.9  9.0%  40.1 544  50 0.1%  37.8%  51 
NC 3.3%  10.9  10.9%  25.1 22,464  10 3.4%  101.1%  22 
ND 0.3%  43.7  13.5%  10.5 1,308  44 0.2%  64.6%  46 
NE 0.7%  35.4  11.6%  17.5 6,708  30 1.0%  134.1%  3 
NH 0.7%  34.6  11.2%  22.6 3,304  37 0.5%  66.3%  44 
NJ 2.2%  16.3  7.3%  48.2 18,862  11 2.8%  129.8%  4 
NM 0.3%  42.5  10.1%  30.9 1,189  45 0.2%  53.2%  49 
NV 0.5%  38.5  14.8%  4.5 2,558  38 0.4%  72.1%  40 
NY 4.2%  7.2  8.6%  43.8 24,041  9 3.6%  86.3%  33 
OH 5.9%  2.9  9.8%  34.8 39,023  3 5.8%  99.1%  25 
OK 1.2%  28.5  11.0%  23.9 6,651  31 1.0%  85.4%  35 
OR 1.6%  22.2  11.1%  21.9 10,388  22 1.6%  99.1%  26 
PA 5.1%  4.1  9.4%  37.6 30,678  5 4.6%  90.8%  31 
RI 0.5%  38.8  8.2%  45.2 2,142  41 0.3%  66.3%  45 
SC 1.2%  28.1  9.6%  36.5 8,415  28 1.3%  101.3%  21 
SD 0.5%  39.0  15.0%  4.6 2,241  40 0.3%  70.6%  42 
TN 2.4%  14.6  11.7%  18.2 17,673  16 2.6%  112.2%  16 
TX 7.1%  2.1  12.4%  11.6 51,499  2 7.7%  108.0%  19 
UT 1.0%  31.6  12.5%  12.2 5,848  33 0.9%  89.6%  32 
VA 1.6%  21.8  10.2%  31.5 11,271  21 1.7%  105.4%  20 
VT 0.4%  42.2  13.0%  8.8 1,497  43 0.2%  63.5%  47 
WA 1.9%  17.9  11.8%  18.4 10,316  23 1.5%  80.1%  37 
WI 4.1%  7.6  11.6%  17.7 30,863  4 4.6%  113.6%  14 
WV 0.3%  43.5  8.1%  43.4 2,423  39 0.4%  112.9%  15 
WY 0.1%  49.5  9.1%  33.4 356  51 0.1%  47.9%  50 
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Exhibit B-5. Avg. Labor Productivity (Sales/employee) difference between High-Growth Businesses and Industry Group at Start and End of 
Interval (across all intervals)   
NAICS Industry Group Relative High-Growth Absolute High-Growth 
Avg. $ Difference Avg. % Difference Avg. $ Difference Avg. % Difference 
Start End Start End Start End Start End 
3111 Animal food manufacturing $71.2  ($80.1) 10.7%  (9.5%) $73.1  ($113.9) 14.6%  (14.1%) 
3112 Grain and oilseed milling $142.5  ($146.7) 20.9%  (14.9%) $204.4  ($50.2) 27.8%  (4.9%) 
3113 Sugar and confectionery product manufacturing $46.1  ($211.6) 9.2%  (36.1%) $41.2  ($220.2) 9.8%  (36.9%) 
3114 Fruit and vegetable preserving and specialty $52.3  ($40.4) 17.0%  (10.2%) $16.9  ($58.2) 5.6%  (15.3%) 
3115 Dairy product manufacturing $23.4  ($90.8) 5.5%  (13.3%) ($1.1) ($96.6) 0.6%  (14.8%) 
3116 Animal slaughtering and processing $35.3  ($105.4) 8.8%  (9.0%) ($8.9) ($159.7) (2.3%) (21.7%) 
3117 Seafood product preparation and packaging ($50.2) ($125.0) (13.3%) (26.4%) ($56.4) ($136.6) (14.6%) (29.7%) 
3118 Bakeries and tortilla manufacturing ($8.8) ($52.2) (3.5%) (16.9%) ($17.0) ($58.7) (7.1%) (19.8%) 
3119 Other food manufacturing ($16.9) ($37.5) (5.1%) (9.2%) ($5.9) ($41.8) (0.8%) (9.7%) 
3121 Beverage manufacturing $10.8  ($35.1) 1.6%  (6.1%) $24.2  ($13.4) 4.9%  (2.3%) 
3122 Tobacco manufacturing $218.8  $238.4  46.9%  49.0%  $300.6  $248.5  60.4%  38.4%  
3131 Fiber, yarn, and thread mills $213.0  ($31.8) 102.6%  (8.5%) $101.0  ($66.5) 47.1%  (18.4%) 
3132 Fabric mills ($9.8) ($28.3) (6.4%) (13.3%) ($13.9) ($41.1) (9.1%) (19.7%) 
3133 Textile and fabric finishing mills $37.7  ($59.2) 17.7%  (20.1%) $27.3  ($59.8) 13.3%  (18.2%) 
3141 Textile furnishings mills $42.6  ($25.5) 10.7%  (7.7%) $56.5  ($14.9) 20.4%  (3.8%) 
3149 Other textile product mills $32.7  ($12.6) 23.1%  (7.1%) $37.5  ($13.1) 28.1%  (7.7%) 
3151 Apparel knitting mills ($3.2) ($27.9) (2.8%) (15.3%) ($14.7) ($52.4) (11.6%) (26.4%) 
3152 Cut and sew apparel manufacturing $30.1  ($45.5) 23.0%  (21.8%) $56.3  ($32.8) 42.2%  (12.1%) 
3159 Accessories and other apparel manufacturing $646.2  ($28.5) 191.1%  (16.3%) $749.6  ($28.0) 269.2%  (15.2%) 
3161 Leather and hide tanning and finishing $6.0  $3.0  2.1%  0.6%  $6.0  ($7.9) 2.1%  (3.3%) 
3162 Footwear manufacturing $73.3  ($21.3) 33.9%  (10.4%) $28.4  ($57.4) 3.0%  (32.6%) 
3169 Other leather product manufacturing $10.3  ($34.8) 9.7%  (19.1%) $8.9  ($40.7) 9.0%  (22.8%) 
3211 Sawmills and wood preservation $12.5  ($5.1) 4.5%  (1.4%) $5.9  ($22.2) 2.8%  (6.7%) 
3212 Plywood and engineered wood product mfg. $5.7  ($20.9) 5.0%  (8.0%) $7.3  ($16.9) 5.5%  (6.7%) 
3219 Other wood product manufacturing $26.7  ($9.1) 17.7%  (4.3%) $23.7  ($13.7) 15.8%  (6.9%) 
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NAICS Industry Group Relative High-Growth Absolute High-Growth 
Avg. $ Difference Avg. % Difference Avg. $ Difference Avg. % Difference 
Start End Start End Start End Start End 
3221 Pulp, paper, and paperboard mills $20.7  ($53.2) 6.1%  (8.9%) ($15.6) ($77.2) (3.5%) (13.7%) 
3222 Converted paper product manufacturing $23.9  ($18.8) 9.1%  (6.4%) $10.6  ($25.6) 4.1%  (8.6%) 
3231 Printing and related support activities ($8.6) ($4.3) (3.2%) (2.4%) $139.1  ($9.3) 62.7%  (5.4%) 
3241 Petroleum and coal products manufacturing $261.8  $184.0  23.8%  14.3%  $269.9  $146.6  26.3%  12.0%  
3251 Basic chemical manufacturing $69.1  ($32.6) 14.8%  (5.9%) ($1.7) ($80.1) (0.4%) (14.3%) 
3252 Resin, rubber, and artificial fibers mfg. $22.5  ($51.1) 5.5%  (5.9%) ($17.6) ($104.8) (1.7%) (13.0%) 
3253 Agricultural chemical manufacturing $32.7  ($70.1) 4.8%  (6.1%) ($13.4) ($139.1) (2.6%) (15.0%) 
3254 Pharmaceutical and medicine manufacturing $247.8  ($78.6) 36.8%  (14.2%) $226.1  ($114.3) 34.7%  (20.4%) 
3255 Paint, coating, and adhesive manufacturing ($1.3) ($82.4) (0.6%) (12.4%) ($43.5) ($156.7) (10.8%) (27.3%) 
3256 Soap, cleaning compound, and toiletry mfg. $7.5  ($68.6) 1.2%  (10.5%) ($28.1) ($107.7) (6.3%) (17.0%) 
3259 Other chemical product and preparation mfg. $53.6  ($56.1) 14.6%  (12.5%) ($13.6) ($99.0) (3.6%) (22.5%) 
3261 Plastics product manufacturing $12.8  ($16.6) 7.5%  (7.5%) $16.4  ($17.4) 9.4%  (7.7%) 
3262 Rubber product manufacturing $45.3  ($14.7) 23.8%  (5.7%) $28.1  ($25.3) 15.1%  (9.9%) 
3271 Clay product and refractory manufacturing $25.6  ($12.6) 13.8%  (6.8%) $21.5  ($23.4) 12.4%  (11.6%) 
3272 Glass and glass product manufacturing ($10.4) ($31.5) (4.7%) (11.9%) ($18.8) ($38.1) (8.7%) (14.4%) 
3273 Cement and concrete product manufacturing ($8.1) ($28.7) (4.2%) (10.7%) ($12.8) ($38.4) (6.5%) (14.6%) 
3274 Lime and gypsum product manufacturing ($29.9) ($40.8) (12.2%) (14.0%) ($14.0) ($7.6) (4.9%) (3.0%) 
3279 Other nonmetallic mineral products ($3.5) ($22.0) (2.2%) (8.8%) ($2.8) ($15.4) (1.5%) (6.3%) 
3311 Iron and steel mills and ferroalloy mfg. $90.4  ($27.1) 19.7%  (5.0%) $50.8  ($66.0) 11.8%  (13.2%) 
3312 Steel product mfg. from purchased steel $61.3  $4.8  19.6%  1.5%  $35.7  ($8.6) 11.1%  (2.4%) 
3313 Alumina and aluminum production $8.1  ($40.3) 0.3%  (9.5%) ($73.6) ($93.3) (18.1%) (22.5%) 
3314 Other nonferrous metal production $7.8  ($9.3) 0.6%  (2.3%) ($9.5) ($37.3) (2.9%) (9.3%) 
3315 Foundries $8.8  ($13.1) 5.3%  (6.5%) $2.3  ($19.0) 1.1%  (9.9%) 
3321 Forging and stamping $18.0  ($13.6) 10.2%  (6.9%) $10.8  ($15.6) 6.4%  (7.7%) 
3322 Cutlery and handtool manufacturing $4.4  ($21.8) 4.6%  (8.7%) ($19.6) ($47.6) (8.7%) (22.4%) 
3323 Architectural and structural metals mfg. $14.0  ($11.1) 6.9%  (4.5%) $10.4  ($17.1) 5.3%  (7.1%) 
3324 Boiler, tank, and shipping container mfg. ($55.6) ($99.8) (18.2%) (27.8%) ($9.7) ($46.1) (2.4%) (11.9%) 
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NAICS Industry Group Relative High-Growth Absolute High-Growth 
Avg. $ Difference Avg. % Difference Avg. $ Difference Avg. % Difference 
Start End Start End Start End Start End 
3325 Hardware manufacturing $55.3  ($6.6) 41.0%  (3.2%) $20.7  ($22.0) 16.6%  (10.6%) 
3326 Spring and wire product manufacturing $45.6  $1.0  34.9%  1.4%  $31.4  ($5.3) 24.5%  (1.6%) 
3327 Machine shops and threaded product mfg. ($133.1) ($3.6) (9.2%) (2.4%) ($131.1) ($2.7) (7.7%) (1.6%) 
3328 Coating, engraving, and heat treating metals $9.8  $0.8  6.9%  0.4%  $5.7  ($5.3) 4.7%  (2.9%) 
3329 Other fabricated metal product manufacturing $10.8  ($11.7) 6.3%  (5.2%) $11.1  ($14.8) 7.1%  (7.1%) 
3331 Ag., construction, and mining machinery mfg. $11.3  ($30.4) 5.4%  (7.9%) ($1.4) ($48.6) 0.9%  (13.7%) 
3332 Industrial machinery manufacturing $21.0  ($21.0) 12.9%  (9.5%) $12.9  ($34.0) 7.9%  (15.9%) 
3333 Commercial and service industry machinery $77.1  ($10.3) 34.9%  (4.4%) $69.9  ($24.0) 31.5%  (9.2%) 
3334 Hvac and commercial refrigeration equipment $29.7  ($13.0) 13.3%  (5.1%) $8.2  ($34.3) 2.7%  (14.1%) 
3335 Metalworking machinery manufacturing ($0.3) ($9.1) (0.9%) (5.1%) ($0.0) ($15.5) (0.3%) (8.7%) 
3336 Turbine and power transmission equipment mfg. $31.5  $48.4  11.3%  10.8%  $24.9  $42.3  8.4%  7.0%  
3339 Other general purpose machinery manufacturing $20.9  ($8.6) 11.7%  (3.4%) $20.2  ($24.3) 12.5%  (10.2%) 
3341 Computer and peripheral equipment mfg. ($8.2) ($129.1) (3.5%) (21.7%) ($93.1) ($228.3) (20.7%) (37.3%) 
3342 Communications equipment manufacturing $10.9  ($31.2) 6.8%  (9.6%) ($0.2) ($62.6) 1.4%  (19.8%) 
3343 Audio and video equipment manufacturing $42.6  ($8.0) 12.6%  (1.5%) $27.2  ($42.7) 8.3%  (9.3%) 
3344 Semiconductor and electronic component mfg. $53.7  ($17.1) 23.8%  (4.7%) $26.3  ($50.4) 9.8%  (18.5%) 
3345 Electronic instrument manufacturing $3.6  ($24.6) 3.0%  (10.4%) $6.4  ($40.7) 3.0%  (17.7%) 
3346 Magnetic media manufacturing and reproducing ($6.6) ($66.6) (15.2%) (24.1%) $29.6  ($65.7) (3.4%) (21.3%) 
3351 Electric lighting equipment manufacturing $17.0  ($10.3) 7.5%  (4.6%) $15.1  ($19.2) 7.2%  (8.8%) 
3352 Household appliance manufacturing $280.9  ($43.9) 45.3%  (12.8%) $261.9  ($75.5) 35.2%  (22.9%) 
3353 Electrical equipment manufacturing $43.0  ($26.7) 17.3%  (9.8%) $17.3  ($45.5) 5.9%  (17.6%) 
3359 Other electrical equipment and component mfg. $6.1  ($26.1) 3.3%  (10.1%) ($4.1) ($33.4) (1.0%) (12.8%) 
3361 Motor vehicle manufacturing $4.1  ($100.7) (1.4%) (9.1%) ($51.6) ($182.9) (8.2%) (18.0%) 
3362 Motor vehicle body and trailer manufacturing ($2.8) ($53.8) (0.5%) (17.0%) ($21.5) ($65.1) (8.1%) (20.4%) 
3363 Motor vehicle parts manufacturing $62.2  ($29.2) 21.6%  (8.4%) $20.3  ($46.6) 6.7%  (13.8%) 
3364 Aerospace product and parts manufacturing $21.7  ($34.9) 13.1%  (10.8%) ($5.4) ($45.9) (1.1%) (15.4%) 
3365 Railroad rolling stock manufacturing ($6.6) ($51.8) 1.2%  (13.6%) ($22.4) ($78.2) (4.7%) (21.6%) 
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Start End Start End Start End Start End 
3366 Ship and boat building $20.0  ($1.5) 14.4%  (1.2%) $9.0  ($13.8) 6.9%  (7.4%) 
3369 Other transportation equipment manufacturing $21.9  ($11.9) 9.3%  (4.9%) $24.8  ($27.4) 9.2%  (11.0%) 
3371 Household and institutional furniture mfg. $16.8  ($10.4) 13.4%  (6.4%) $17.5  ($18.4) 14.2%  (11.5%) 
3372 Office furniture and fixtures manufacturing $14.4  ($9.0) 9.9%  (4.5%) ($0.6) ($26.6) 0.3%  (14.0%) 
3379 Other furniture related product manufacturing $8.9  ($29.0) 5.1%  (9.8%) $4.5  ($31.8) 3.0%  (10.9%) 
3391 Medical equipment and supplies manufacturing $22.2  ($30.6) 9.5%  (11.6%) $8.1  ($46.2) 1.8%  (18.7%) 
3399 Other miscellaneous manufacturing $3.6  ($10.8) 2.6%  (5.7%) $7.3  ($10.8) 5.5%  (5.7%) 
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Exhibit B-6. Correlation of Real Labor Productivity % Growth with Employment % Growth: Coefficients by Subsector 
NAICS Subsector 1997-2001 2006-2010 
Relative 
Cohort 
n Absolute 
Cohort 
n Total 
Cohort 
n Relative 
Cohort 
n Absolute 
Cohort 
n Total 
Cohort 
n 
311 Food 0.0072 162  0.0199 290  -0.0294 1,768  0.0186 461  0.0016 556  -0.0020 1,696  
312 Beverage and Tobacco Product 0.0668 85  0.0453 99  -0.0178 651  -0.1220 193  -0.1225 179  -0.0881 516  
313 Textile Mills n/a 23  n/a 40  -0.1016 321  n/a 44  n/a 61  -0.0980 314  
314 Textile Product Mills n/a 63  n/a 42  -0.0334 495  -0.2424 94  -0.2338 99  -0.0220 496  
315 Apparel n/a 47  n/a 56  -0.0684 454  -0.0999 101  -0.0783 113  -0.0432 409  
316 Leather and Allied Product n/a 2  n/a 4  -0.0030 117  n/a 26  n/a 27  -0.0229 115  
321 Wood Product 0.0570 162  0.0707 138  0.0032 1,518  -0.1030 310  -0.0982 340  -0.0365 1,667  
322 Paper -0.3132 103  -0.2431 162  -0.1170 1,255  -0.0176 199  -0.0111 276  -0.0106 1,176  
323 Printing and Related Support 
Activities 
0.0080 519  0.0314 332  -0.0144 4,297  -0.0137 826  -0.0151 731  -0.0102 3,745  
324 Petroleum and Coal Products n/a 13  n/a 18  -0.0340 170  n/a 61  n/a 78  -0.0124 228  
325 Chemical -0.1255 128  -0.1166 158  -0.0772 1,452  0.0042 315  0.0020 363  -0.0130 1,401  
326 Plastics and Rubber Products -0.0484 250  -0.0253 368  -0.0232 2,471  -0.0098 444  -0.0103 495  -0.0050 2,059  
327 Nonmetallic Mineral Product -0.0175 104  -0.0820 94  -0.0614 1,222  -0.0237 275  -0.0256 276  -0.0065 1,391  
331 Primary Metal 0.1808 86  0.1345 149  0.0359 1,183  -0.0016 257  -0.0022 318  -0.0048 1,210  
332 Fabricated Metal Product -0.0404 891  -0.0027 664  -0.0228 9,025  -0.0341 2,350  -0.0239 2,265  -0.0105 9,103  
333 Machinery -0.0022 396  0.0334 403  -0.0343 4,692  -0.0735 1,058  -0.0712 1,102  -0.0315 4,517  
334 Computer and Electronic Product 0.0115 188  0.0534 225  -0.0094 1,729  -0.1348 505  -0.1331 564  -0.0309 1,957  
335 Electrical Equipment, Appliance 
and Component 
n/a 73  0.0149 112  -0.0514 745  -0.1191 196  -0.1203 231  -0.0455 863  
336 Transportation Equipment -0.0284 156  -0.0212 290  -0.0074 1,218  -0.0052 324  -0.0027 411  -0.0206 1,509  
337 Furniture and Related Product 0.0239 97  0.0432 142  -0.0480 940  -0.0254 178  -0.0204 208  -0.0234 1,003  
339 Miscellaneous -0.0403 286  -0.0349 174  -0.0375 2,220  -0.0641 997  -0.0539 968  -0.0250 3,697  
 All Manufacturing Subsectors -0.0132 3,827  0.0052 3,960  -0.0140 37,943  -0.0051 9,214  -0.0048 9,661  -0.0020 39,072  
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Appendix C – North Carolina Results 
Exhibit C-1. North Carolina High-Growth Manufacturing (Relative) 
Cohort Count Share of U.S. High-Growth Rank Share of NC Manufacturing Rank 
1997-2001 214 2.7%  12 8.3%  46 
1998-2002 201 2.5%  14 7.8%  46 
1999-2003 256 2.7%  12 9.4%  41 
2000-2004 261 3.0%  11 9.5%  30 
2001-2005 290 3.2%  10 10.2%  31 
2002-2006 330 3.3%  10 11.3%  24 
2003-2007 329 3.4%  9 10.9%  24 
2004-2008 335 3.3%  10 10.6%  21 
2005-2009 332 3.2%  10 10.0%  22 
2006-2010 342 3.1%  10 10.0%  25 
Average 289.0  3.0%  10.8 9.8%  31.0  
 
Exhibit C-2. North Carolina High-Growth Manufacturing (Absolute) 
Cohort Count Share of U.S. High-Growth Rank Share of NC Manufacturing Rank 
1997-2001 285 3.4%  10 11.0%  25 
1998-2002 256 3.2%  11 9.9%  27 
1999-2003 272 3.1%  11 10.0%  26 
2000-2004 296 3.3%  11 10.8%  24 
2001-2005 308 3.3%  11 10.9%  26 
2002-2006 362 3.4%  11 12.4%  25 
2003-2007 346 3.5%  11 11.5%  23 
2004-2008 349 3.4%  11 11.0%  22 
2005-2009 359 3.2%  11 10.8%  28 
2006-2010 373 3.3%  11 10.9%  25 
Average 320.6  3.3%  10.9  10.9%  25.1 
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Exhibit C-3. North Carolina High-Growth Manufacturing Businesses Ranked by Industry Groups 
NAICS Industry Group Establishments Employment Contribution 
Relative Absolute Relative Absolute 
Avg. 
Share 
Avg. 
Rank 
Avg. 
Share 
Avg. 
Rank 
Avg. 5-
year Gain 
Rank Avg. 5-
year Gain 
Rank 
3111 Animal food manufacturing 0.6%  40.8 0.6%  43.3 289  22 308  25 
3112 Grain and oilseed milling 0.0%  63.1 0.0%  66.5 0  78 0  80 
3113 Sugar and confectionery product 
manufacturing 
0.1%  56.5 0.1%  61.1 10  69 10  76 
3114 Fruit and vegetable preserving and 
specialty 
0.5%  43 0.6%  43.9 83  48 108  55 
3115 Dairy product manufacturing 0.1%  58.2 0.0%  65.1 2  76 1  79 
3116 Animal slaughtering and processing 1.3%  22.3 1.4%  21.2 638  8 955  4 
3117 Seafood product preparation and 
packaging 
0.1%  57.7 0.2%  58.9 826  4 833  5 
3118 Bakeries and tortilla manufacturing 0.3%  48.9 0.3%  54.7 169  33 176  39 
3119 Other food manufacturing 0.9%  29.8 1.0%  29.6 205  25 399  18 
3121 Beverage manufacturing 1.9%  15.7 2.5%  11.7 437  14 558  15 
3122 Tobacco manufacturing 0.1%  56.1 0.5%  43.6 43  58 113  51 
3131 Fiber, yarn, and thread mills 0.8%  35.6 1.3%  29.4 680  6 760  7 
3132 Fabric mills 0.7%  34.2 1.5%  21.1 184  28 297  27 
3133 Textile and fabric finishing mills 0.8%  31 1.6%  18.4 319  20 373  22 
3141 Textile furnishings mills 0.1%  56.4 0.3%  53.3 4  75 26  72 
3149 Other textile product mills 2.7%  11.1 1.9%  14.7 201  26 276  29 
3151 Apparel knitting mills 1.3%  21.8 1.7%  18.1 732  5 815  6 
3152 Cut and sew apparel manufacturing 0.6%  39 1.0%  29.6 80  50 116  49 
3159 Accessories and other apparel 
manufacturing 
0.6%  42.3 1.1%  31.1 420  15 489  16 
3161 Leather and hide tanning and 
finishing 
0.1%  60 0.0%  65.1 2  77 1  78 
3162 Footwear manufacturing 0.0%  63.1 0.0%  66.5 0  78 0  80 
3169 Other leather product manufacturing 0.0%  63.1 0.0%  66.5 0  78 0  80 
3211 Sawmills and wood preservation 0.9%  34.9 0.9%  33.6 99  45 134  44 
3212 Plywood and engineered wood 
product mfg. 
1.0%  28.5 0.8%  38.7 171  32 207  32 
3219 Other wood product manufacturing 5.2%  4.9 5.1%  4.6 581  10 686  9 
3221 Pulp, paper, and paperboard mills 0.3%  50.2 0.4%  47.7 102  44 117  48 
3222 Converted paper product 
manufacturing 
2.8%  9.9 4.3%  5.5 497  12 670  11 
3231 Printing and related support 
activities 
8.7%  1.3 4.6%  4.7 668  7 686  9 
3241 Petroleum and coal products 
manufacturing 
0.4%  43.9 0.3%  52.8 37  62 36  68 
3251 Basic chemical manufacturing 0.5%  39.5 0.4%  50 26  65 38  67 
3252 Resin, rubber, and artificial fibers 
mfg. 
0.6%  39.2 0.8%  36.7 57  54 76  58 
3253 Agricultural chemical manufacturing 0.9%  32.7 0.6%  40.1 80  51 100  56 
3254 Pharmaceutical and medicine 0.8%  31.9 1.4%  21.2 321  19 692  8 
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manufacturing 
3255 Paint, coating, and adhesive 
manufacturing 
0.3%  50.3 0.3%  54.3 114  43 125  47 
3256 Soap, cleaning compound, and 
toiletry mfg. 
0.3%  51 0.5%  48.1 15  67 146  43 
3259 Other chemical product and 
preparation mfg. 
1.0%  29.9 0.9%  34.3 132  39 153  42 
3261 Plastics product manufacturing 5.7%  4.3 7.0%  2.3 843  3 1,066  3 
3262 Rubber product manufacturing 0.5%  39.7 0.5%  48.2 16  66 50  64 
3271 Clay product and refractory 
manufacturing 
1.0%  28.4 1.2%  27.4 127  40 169  41 
3272 Glass and glass product 
manufacturing 
0.5%  41 0.5%  44.2 37  63 53  63 
3273 Cement and concrete product 
manufacturing 
1.4%  21.4 1.0%  31.4 121  41 132  45 
3274 Lime and gypsum product 
manufacturing 
0.0%  63.1 0.2%  58.8 0  78 29  69 
3279 Other nonmetallic mineral products 0.3%  46.6 0.2%  58.3 9  70 25  73 
3311 Iron and steel mills and ferroalloy 
mfg. 
0.7%  32.9 1.0%  30.2 74  52 115  50 
3312 Steel product mfg. from purchased 
steel 
0.1%  55.5 0.4%  50.6 9  70 26  70 
3313 Alumina and aluminum production 0.0%  63.1 0.0%  66.5 0  78 0  80 
3314 Other nonferrous metal production 0.2%  52.3 0.1%  61.1 6  73 5  77 
3315 Foundries 0.8%  37.2 1.0%  33.4 590  9 632  12 
3321 Forging and stamping 0.5%  44.6 0.5%  45.1 37  61 47  66 
3322 Cutlery and handtool manufacturing 0.3%  48.7 0.3%  54.7 5  74 18  74 
3323 Architectural and structural metals 
mfg. 
3.7%  7.2 3.7%  6.8 278  23 389  21 
3324 Boiler, tank, and shipping container 
mfg. 
0.3%  48.9 0.5%  46.2 30  64 48  65 
3325 Hardware manufacturing 0.2%  55 0.4%  51.2 8  72 74  60 
3326 Spring and wire product 
manufacturing 
0.4%  43 0.5%  46.7 40  59 113  51 
3327 Machine shops and threaded product 
mfg. 
7.6%  2 4.6%  6.1 400  16 398  19 
3328 Coating, engraving, and heat treating 
metals 
1.8%  16 1.0%  32 117  42 113  53 
3329 Other fabricated metal product 
manufacturing 
2.1%  14.9 2.6%  10.4 321  18 482  17 
3331 Ag., construction, and mining 
machinery mfg. 
1.0%  26.4 1.1%  25 172  31 238  30 
3332 Industrial machinery manufacturing 2.4%  13.1 1.7%  19.6 199  27 192  35 
3333 Commercial and service industry 
machinery 
1.5%  19.6 1.1%  28.2 158  36 194  34 
3334 Hvac and commercial refrigeration 
equipment 
0.8%  30.7 0.6%  41.2 165  34 178  38 
3335 Metalworking machinery 
manufacturing 
2.0%  14 1.8%  17.2 160  35 195  33 
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3336 Turbine and power transmission 
equipment mfg. 
0.4%  47.3 0.7%  40 39  60 108  54 
3339 Other general purpose machinery 
manufacturing 
2.8%  10.6 2.2%  14.4 1,102  2 1,113  2 
3341 Computer and peripheral equipment 
mfg. 
0.3%  50.8 0.2%  57.7 370  17 368  23 
3342 Communications equipment 
manufacturing 
0.8%  32.9 0.6%  43.2 68  53 76  59 
3343 Audio and video equipment 
manufacturing 
0.1%  56.1 0.2%  58.2 14  68 17  75 
3344 Semiconductor and electronic 
component mfg. 
0.5%  40.8 1.0%  32.3 510  11 580  14 
3345 Electronic instrument manufacturing 0.9%  29.3 0.7%  39.9 53  56 98  57 
3346 Magnetic media manufacturing and 
reproducing 
0.0%  63.1 0.0%  66.5 0  78 0  80 
3351 Electric lighting equipment 
manufacturing 
0.3%  50.5 0.4%  53.1 44  57 61  62 
3352 Household appliance manufacturing 0.1%  58.3 0.1%  62.3 180  30 180  37 
3353 Electrical equipment manufacturing 0.7%  34 1.0%  29.7 136  38 292  28 
3359 Other electrical equipment and 
component mfg. 
0.8%  32.3 1.3%  23.3 93  47 359  24 
3361 Motor vehicle manufacturing 0.0%  63.1 0.2%  59.7 0  78 26  71 
3362 Motor vehicle body and trailer 
manufacturing 
0.4%  43.9 0.7%  38.8 81  49 188  36 
3363 Motor vehicle parts manufacturing 0.9%  31.3 1.2%  24.6 479  13 585  13 
3364 Aerospace product and parts 
manufacturing 
0.6%  36.3 0.7%  39.7 96  46 131  46 
3365 Railroad rolling stock manufacturing 0.0%  63.1 0.0%  66.5 0  78 0  80 
3366 Ship and boat building 1.8%  15.1 1.6%  17.8 144  37 176  40 
3369 Other transportation equipment 
manufacturing 
0.0%  63.1 0.0%  66.5 0  78 0  80 
3371 Household and institutional furniture 
mfg. 
5.6%  4.4 7.3%  1.8 1,137  1 1,649  1 
3372 Office furniture and fixtures 
manufacturing 
2.0%  16.6 1.5%  23.1 181  29 226  31 
3379 Other furniture related product 
manufacturing 
0.5%  42.4 0.4%  50.8 54  55 71  61 
3391 Medical equipment and supplies 
manufacturing 
1.8%  17.7 2.3%  21.9 318  21 397  20 
3399 Other miscellaneous manufacturing 5.4%  4.2 3.6%  7.5 265  24 305  26 
 
 
